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OF THE 


“STING” 


America’s 


TRAINED 
MEN 
will win 


the war 


= America’s trained men in 
uniform stand the trained men in 
America’s business and industry — 
helping to produce the weapons that 


are essential to final victory. 


By acquiring sound training, and 
thus increasing your efficiency on 
your job, you are helping to smash 


your country’s enemies. 


One hundred thousand American 
men are now studying I.C.S. Courses 
in 400 business and technical sub- 
jects. And after you learn how little 


it costs to study an I.C.S. Course in 


0 


fon Oo 


your line of work, and how much 
practical, up-to-date training-for- 
success you get in return for a few 
hours of your spare time each week, 
you'll want to join their ranks! Mail 
coupon on opposite page for com- 


plete information—TODAY! 





NOTICE! Please show this adver- 


tisement to your friends. Even if you 
have mailed the coupon, they can get 
prompt information by mailing 2 post- 
card or letter, telling their name, age, 
address and occupation, to Box 2322-Y, 


INTERNATIONAL CORRESPONDENCE 
SCHOOLS, SCRANTON, PENNA. 
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LOOK OVER THIS LIST OF I.C.S. COURSES— 
THEN MARK AND MAIL THE COUPON TODAY! 





TECHNICAL AND INDUSTRIAL COURSES 


Air Brake 

Air Conditioning 
Airplane Drafting 
Architectural Drafting 
Architecture 

Auto Engine Tune-up 
Auto Technician 
Aviation 

Aviation Mechanic 
Boilermaking 

Bridge Engineering 
Chemistry 

Civil Engineering 
Coal Mining 

Concrete Engineering 
Contracting and Building 
Cotton Manufacturing 
Diesel Engines 
Electrical Drafting 
Electrical Engineering 
Electric Lighting 


Accounting 

Advertising 
Bookkeeping 

Business Correspondence 
Business Management 
Cartooning 

Civil Service 

College Preparatory 


Advanced Dressmaking 
Foods and Cookery 


Foundryman 

Heating 

Heat Treatment of Metals 
Highway Engineering 
House Planning 

Industrial Metallurgy 
Locomotive Engineer 
Machinist 

Management of Inventions 
Marine Engines 
Mechanical Drafting 
Mechanical Engineering 
Mine Foreman 

Navigation 

Patternmaking 

Plumbing 

Practical Telephony 
Public Works Engineering 
Pulp and Paper Making 
Radio, General 

Radio Operating 


BUSINESS COURSES 


Commercial 
Commercial Illustrating 
Cost Accounting 

C. P. Accounting 

First Year College 
Foremanship 

French 

Good English 


HOME ECONOMICS COURSES 


Home Dressmaking 
Professional Dressmaking 
and Designing 


Radio Servicing 

R. R. Section toreman 
R. R. Signalman 
Refrigeration 

Sanitary Engineering 
Sheet Metal Work 
Ship Drafting 
Shipfitting 

Shop Practice 

Steam Electric 

Steam Engines 

Steam Fitting 
Structural Drafting 
Structural Engineering 
Surveying and Mapping 
Telegraph Engineering 
Telephone Work 
Textile Designing 
Toolmaking 

Welding 

Woolen Manufacturing 


High School 

Managing Men at Work 

Railway Postal Clerk 

Salesmanship 

Secretarial Cj Spanish 

Showcard and Sign 
Lettering 

Traffic Management 


Tea Room and Cafeteria 
Management, Catering 
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BOX 2323-Y, SCRANTON, PENNA. 


VICTORY 








Without cost or obligation, please send me a copy of your booklet, 
“Who Wins and Why,” and full particulars about your course 
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Name 


Address— 





City 








Present Position 


Conadian residents send coupon to International Correspondence Schools Canadian, Limited, Montreal 


Canoda. British residents send coupon fo |. C. S., 71 Kingsway 


London, W. C. 2, England 
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On the cover: The tail gunner in this Kodachrome view of a U. S. Army 8-25 
medium bomber by Rudy Arnold is Corp. Lyle Way, 22, of Lincoln, Nebr. 


It was hard-hitting 8-25s like this that first bombed Tokyo. 


Bombardier - - - : ° e ° ° 
By Flying Officer Pw L. Shove, RCAF 


Tin Can Maestro - - - ++ -+-s*# s+ 2 © = 
Even Hollywood's Cars are Glamourized - - 
A Torpedo-Destroying Gun - +++ + «+ = 
The Army Takes to Gliders - + + + + «+ = 
The Truth About the Sea Otter - - + + = = 


By its inventor, Warren Noble 
Winners in the great MI Contest! - - « «+ « 
I Saw the Suicide March of the Lemmings - - 


By Angus Gavin, Arctic adventurer 
Tourist Deep-Sea Diving - - - + - + « = 
By J. Julius Fanta 
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Long-time Ml 
readers to whom 
the name of the 
author of the ex- 
citing, authentic 
article ""Bom- 
bardier"’ on page 
35 looked fa- 
miliar, deserve 
credit for re- 
membering old 
friends. For John 
L. Scherer, right 
now an RCAF F/O 
(Flying Officer), 
was an asso- 
ciate editor of 
MECHANIX IL- 
LUSTRATED from 
June 1936 to mid-April 1939. Born in 1908, he 
built model planes as a boy, joined the Na- 
tional Guard Air Service in 1927, earned his 
pilot's license in 1934. Writing about planes 
and aviation progress for MI just sharpened 
his long-standing air interest, of course—so 
much so that he left to fly a plane for the 
Gannett Newspapers, visiting 46 states in 
less than two years. Then the RCAF attracted 
him as it had so many other U, S. flyers; he 
was commissioned in 1940, 





JOHN L. SCHERER 
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Now You Can ly Stra ght Up! ™ = We could end the war in two months! 
An interview with Igor Sikorsky ; 
by George E. Daniels That's what the world's most famous 
: ’ ‘ne tank designer and builder, J. Walter 
Admiral of a One-Man Fleet - - + « = = = 68 Christie, says. Mr. Christie should know 
By Lester David what he's talking about. There are 30,000 
Bug Radio 72 of his tanks om the Russian front today. 
See ee ee ee Next month, in as amazing an article 
WELDING—This War's Revolution - - - «+ « 74 as you ever read, Mr. Christie tells you 
By Myron Weiss HOW we can end the war in two months. 
Don't fail to buy an August MECHANIX 
54 Pages of Hobbies and ILLUSTRATED (on sale July 1) to read 
How-to-Builds starting on 93 this outstanding interview with Mr. 
. , Christie by George Daniels. 
(Continued on page 6) 
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President 
National Radio Institute 
Established 27 Years 
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I ERE is a quick way to better pay. Radio offers 

you the opportunity to make $5, $10 a week ex- 
tra in spare time a few months from now and to 
prepare for good full time Radio jobs paying up te 
$50 a week MAIL COUPON. Get my Sample Les- 
son FREI Examine it, read it—see how easy it is 
to understand, See how IT train you at bome in spare 
time to be a Radio Operator or Radio Technician. 


Real Opportunities for Beginners to Learn 
Then Earn Up to $50 a Week 


Broadcasting stations (882 in the U.S.) employ 
thousands of Radio Technicians with average pay 
among the count og! ont paid industries. The Radio 
repair business i due to shortage of new 
home and auto » adio. sets, (there are 57,400,000 in 
use s to thousands, Many other 
Radio. Tec hnicians take advantage of these opportu- 
nities to have their own Radio Service businesses. 
The Government aie many Civilian Radio Opera- 
tors, Technicians. Think of the many good-pay jobs 
in connection with Aviation, Commercial, Police 
Radio and Public Address Systems. N. R. I. gives 
you the required knowledge of Radio for those jobs 
N. R. I. trains you to be ready when Television 
opens new jobs. Mail the COUPON, NOW! 


I'll Show You How to Make $5, $10 a Week 
Extra in Spare Time While Learning 


Nearly every neighborhood offers opportunities for a 
me Radic —— ian to make good money fix- 

Radio sets rive you special training to show 
start cashing in on these opportunities 








get Radio parts and instructions for 

st equipment, for conducting experiments 

e v abu able, pre actical experience My 
fifty-fifty methoa— alf working with Radio parts 
f tudy my esson Texts—makes learnin 
Radio at he me interesting, fascinating, practical. 


Find Gut How I Train You at Home 
For Good Pay in Radio 


MAIL TUE COUPON. T'll_ send you a Sample Les- 
on a y 64-page book FREE. Learn about my 
Course the types of jobs in different branches of 
Radic Read i ly from more than 100 men I have 
trair what they are doing, earning 
MAIL THE oe UPON in an envedgpe or past « 


a penny posta 
J. E. SMITH, President 

Dept. 2GH, National Radio Institute 

Washington, D. C. 
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B NATIONAL RADIO INSTITUTE. Washington, D. ¢ 
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BROADCASTING STATIONS (top illustration) em- 
ploy Radio Technicians as operators, installation, main- 
tenance men and in other fascinating, steady, well-paying 
technical jobs. FIXING RADIO SETS (bottom illustra- 
tion), a booming field today pays many Radio Techni- 
cians $30, $40, $50 a week. Others ho&d their regular 
jobs and make $5 to $10 a week extra in spare time. 
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You can learn to design airplanes. A Ryan 
Home Study Course in Aeronautical Engi- 
neering will prepare you quicker for a 
job with good pay and a future. Easy to 
understand. No previous training neces- 
sary. Write today for free literature 


RYAN AERONAUTICAL INSTITUTE 
437 Lindbergh Field + San Diego, California 
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HOW TO BUILD FEATURES 
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By Leslie P. Guest 

Making Plastic Models - - - - - 
By Paul Schmitt 

Motorize Your Bike! - - - - = - 
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Coming: Universal Focus for All Still Cameras 93 
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and IM prove 
lean make you 


o MEW MAN 


"M “trading-in” old bodies for new! I’m taking men who 
know that condition of their arms, shoulders, chests 
egs—their strength, “wind,” and endurance—is not 


And I'm making NEW MEN of them. 









I don’t care how old or young rou the help that has already worked such 
ire, va a ashamed of your poreens wonders for other fellows, everywhere? 
physical condition you may re. 
you can simply raise your arm and i Was @ 97-Ib. Weakling 
es cam add SOLID MUSCLE {0 aut he world knows Z was ONCE 
- ‘ oN . a skinny, scrawny 97-pound weakling. 
double-quick time I can broaden ¥ > 2 
your shoulders, strengthen your back, A? NOW it knows that I won the 
develop your whole muscular system title. ‘The World's Most Perfectly 
INSIDE and OUTSIDE! I can add Developed Man.”’ Against all comers! 
inches to your chest, give you a vise- How did I do it? How do I work 
like grip, make those legs of yours miracles in the bodies of other men 
lithe and powerful I can shoot new in only 15 minutes a day? The answer 
strength into your old backbone, ex- is “Dynamic Tension,"’ the amazing 
ercise those inner organs, belp you method [I discovered and which 
cram your body so full of pep, vigor changed me from a %7-pound weak- 
and red-blooded vitality that you ling into the champion you see here! 
won't feel there’s even ‘‘standing In just 15 minutes a day, right in 
room’’ left for weakness and that ¢he privacy of your own home, I'm 
lazy feeling! Before I get through ready to prove that “Dynamic Ten- 
with you ri have your —_ > frame sion’? can lay a new outfit of solid 
Among all the physi- make on nice, new, beautiful muscle over every inch of your body. 
cal me yy, 2 : Let me put new, smashing power into 
men’ ONLY ONE Here’s What Only 15 Min- your arms and shoulders—give you an 
d AN gh hame 4 utes a Day Can Do For You a of stomac h muscle that 
Gaston Atias z aughs at punches—strengthen your 
Are you ALL MAN—tough- legs into real columns of surging 
In every part, of the muscled, on your toes every minute, stamina. If lack of exercise or wrong 
s is recognized as with all the up-and-at-'em that can living has weakened you inside, I'll 
*‘America’s Greatest lick your weight in wildcats? Or do get after that condition, too, and 
yoo | m4 tiie you need the help I can give you— show you how it feels te LIVE! 
men have written to 


him, ‘Thousands, up- F R E é This Famous Book that Tells You How to Get 
put their physical 
development into his 4 Body that Men Respect and Women Admire 


capable hands! 
And now that the 
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America’s Greatest 
“Builder of Men” 









Almost two million men have sent for and read my book, “Everlasting 


is 
capable Health ans Strength.” It tells you exactly what “Dynamic Tension” can 
eer do, And it's packed with pictures that SHOW you what it does, Results it 
emergenc has produced for other men. RESULTS I want to prove it can get for YOU% 


pane of ers If you are satisfied to take a back seat and be pushed around by other 





















Actual in the ir S : fellows week-in, week-out, you don’t want this book. But if you want to 
photo of ArTikg cnon Charles learn how you can actually become a NEW MAN, right in the privacy of 
the man A “pod ae your own home and in only 15 minutes a day, then man!—get this coupon 
who holds a into the mail to me as fast as your legs can get to the letterbox! CHARLES 
J title, ATLAS, Dept. 6-W, 115 East 23rd St., New York City. 

’s PROOF 
World's Here’s 
Wor Right Here! MAIL THIS COUPON NOW 
Perfectl “Res — so fast 1 
Developed 35 7 : at it Sea 2 A CY A 

: magician 

Man. of solid mu CHARLES ATLAS, Dept. 6-W 





—w. L., Missouri 115 East 23rd St., New York City 








“Feel like a pittion dollars I want the proof that your system of Dynamic 
and have a 44 al chest Tension”’ will help make a New Man of me—give me 
A 2” GAIN a healthy, husky body and Dis x muscular develop- 

—L. A. S., Hlinois ment, Send me your free book, ‘Everlasting Health 
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and Strength."" } 
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hes 4 = = 5 m., an in- 
crease of 5 in., and my neck . Le 
increased 2 in.’’—G. M., Ohio 
**Your 1 opened my eyes 
ain on my an aps 
and 1" n nore on my chest!"’ City cccccccwnccccnwcncnccececccececa State. .... ene 
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“3. F. Penna. eS 
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VERYTHING has to “go further” today 
—automobiles as well as sugar. That’s 
why it pays to take extra care to avoid extra 
wear on your car’s king pins, tie rods, steer- 
ing crank bearings and other vital friction 
points that mean costly repair bills when 
neglected! Play safe—with Marfak stem-to- 
stern chassis lubrication every 1,000 miles! 
Marfak is scientifically applied by chart, 
not by chance. It is super-tough .. . contains 
heavy-bodied oils . . . and resists wear-out, 
wash-out and squeeze-out! 


42 wy 
) ~ _ 


4 

yj- See your local newspaper 
7 
S 


for time and station, 


TUNE IN: FRED ALLEN every Sunday night. 





but here is one worry you can avoid 


Do you want your car to “ride like new”? Do 
you want extra miles of quieter, smoother 
performance? Then never say “grease-job”. 
Insist on Marfak 40-point lubrication! At 
Texaco and other good dealers everywhere. 





\ 


Gore lteome o TEXACO DEALERS 
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INVENTIONS 





GOSSIP OF DEFENSE 
AND INVENTORS 


by Morton Leese 


Research work is not concentrated solely in the 
laboratories of big companies, according to a 
recent investigation of patents and research. It 
was found that small and medium-sized organiza- 
tions spend approximately as much as large com- 
panies on experimental work and inventing. 
During 1941 a new record was set for financial out- 
lay for research, the amount being $117,490,000. 
Only a small number of companies reduced their 


This newly perfected door 
handle is intended to add 
both beauty and conven- 
ience to the door. To 
open the door, the handle 
is simply pulled outward 
a distance of about half 
an inch at the end. Little 
pressure is required, per- 
mitting it to be operated 
by persons laden with 
packages, etc. Invalids in 
wheel chairs can unlatch 
door with cane or stick. 





research budget for 1941. New inventions may 
furnish outlets for the peace-time utilization of 
war production plants. 


* * * 


The war having brought about a reduction in 
the supply of vitamin containing fish oils, it is not 
surprising to find activity in the discovery of new 
sources of the important vitamins. Soupfin shark, 
which are found off our Pacific coast, furnish an 
excellent source of vitamin A. The liver of this 
shark is worth $17,000 a ton, which is higher than 
the price of bar silver, 


If your first action from the Patent Office on 
your application is a rejection, dv not despair. It 
is rare indeed that a patent application is allowed 
on the first examinaticn. In amending your appli- 
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Recently introduced, this special hammer finish kit provides 
a quick-drying coat for the familiar type of metallic surface 
used on many types of articles. It can be applied as shown. 


cation in response to a rejection, you should 
clearly point out all the patentable novelty which 
you believe is present in view of the examiner’s 
rejection. You are permitted to make changes to 
comply with the official letter. And you may even 
arrange for a personal conference with the ex- 
aminer who has charge of your application. How- 
ever, interviews involve additional expenses and 
ordinarily a response by letter is sufficient. 
* * * 

If you appoint a patent attorney to represent you 
before the Patent Office with regard to an applica- 
tion, do not expect the office to conduct a double 
correspondence with both you and your attorney. 
In the event you assign your entire interest in 


Available only for 
low-cost housing proj- 
ects, this specially 
designed “package” 
unit will do the basic 
cooking job for a 
small family. It oper- 
ates entirely on elec- 
tricity, and is 
economical to use. 
Several hundred have 
already been sold to 
a housing develop- 
ment of the Glenn L. 





Martin Co, The unit 
affords a saving in 
both initial cost and 
in the installation 
cost, as no special 
wiring is required. 
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New Products And Inventions 





your invention, the verson who thus owns the 
invention can exciude you from correspondence 
with the office on the invention, A double corre- 
spondence with the inventor and the assignee will 
not be conducted by the Patent Office. 

















Tt 


A new tennis practice d e, which is claimed to 
helpful in the improvement of all phases of 
footwork, approach, handling of the racket and 
service stroking, has recently been patented. The 
practice aid includes a resilient flexible inflated 
rubberized portion, the upper portion of which 
has the shape of a return loop. At the end of the 
loop there are three pockets separated by 20 
degrees from each other. The pockets are used to 
hold a tennis ball. By fastening the device in a 
vertical position and placing the ball in the top 
ere the cana: can be used for forehand or 
ackhand drives. For service practice, the flexible 
arm is attached to a post in a horizontal position. 
The rubber arm, when struck at the same time 
as the ball is stroked, gives a feeling of resistance 
which simulates actual play. The device does not 
bound back to interfere with follow through. (No. 
2,272,765.) 


To eliminate the necessity of frequent wind- 
and unob- 


shield cleaning, and to furnish clear 
t devised a 


structed vision, an inventor has 
removable transparent liner material which feeds 


from a fresh roll to a take-up roll. Both rolls are 


[Continued on page 148] 
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INVENTORS 
CH Chit 


ON HOW TO 


PATENT 2a SELL 
YOUR INVENTION 


ACT QUICK - DELAY CAN 
BE DANGEROUS 


If you have an invention—if you feel that it is commercially 
valuable and want to orotect your rights to profit from it— 
send for our Free “PATENT GUIDE FOR THE INVENTOR’— 
Now! For a good practical invention, plus prompt action in 
curing a paso an ting a buyer or a good market, have 
proved the re f success for thousands of inventors, 


“PATENT Guide’ SHOWS WHAT TO BO 











Our “Patent Gi answers through our office. Tt tells how 
many important q ri ee some inventors secured financial 
cernir Patent i ils what backing; how many simple in 
ts, detail irawit kete 7 ventions proved large commercial 
re ne ir pply for a successes; how patents covering 
1 oa h_ proof provements can be profitably 
f ve ish dated protected and marketed; tells 
i it t r We countless other facts of vital 
nd r FREI Record interest to ALL inventors, 
: 2 t I is v 

! to USE I AT ONCE, Remember--in Patent matters 
mame CO, See ou file DELAY CAN BE COSTLY— 
DY paar Guide ACTION IS IMPORTANT. Mail 
. the Cot ipon NOW—in an envelope 
‘ is or pas 1 a penny postcard to; 
tabie | ling cL \RE NCE A. O'BRIEN and 
i iscusses costs HARVEY B. JACOB SON, Reg- 
n 4 pr ti ] Ww istered Patent Attorne t-G 
ye pai n installments Adams Building, Was hington, 

asthe pplication progre s D. C. 











VEY B. JACOBSON 





2 CLARENCE A. O'BRIEN and HARVEY B. JACOBSON 3 
¢ Registerea Patent Attorneys beforethe United States Patent Office e 
$ 23-G Adams Building, Washington, D. C. : 
: Pl end t our 48-Page ‘‘Patent Guide for the Inventor ° 
Ps i our sp i ‘Record of I t form FREI : 
. 43 request does not 0 ter : 
: Name : 
: Address : 
: Cit> enitons .. State .... : 
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Contes? L'envoi 


HE great MI “Words-Within-Words” 

Contest is finished and the winners 
are announced on pages 54 and 55 of this 
issue. For the nearly 50,000 of you who 
submitted entries but failed to win prizes, 
we reproduce the prizewinning entry of 
W. O. Holton, Dallas, Texas, on pages 56 
and 57. 

Between 100 and 150 contestants sub- 
mitted entries with higher totals than that of 
Mr. Holton. Some of the entries, which were 
obviously incorrect, reached totals as high as 
5,000. These people just failed to follow the 
rules. Two or three obviously “made-up” words, 
which probably appeared on commercial “word 
lists” sold to some contestants, tripped up most of 
the rest. Oddly enough, the greater number of 
these people were ruled out for use of the word, 
“Escharae”—all of them maintaining that this was 
the plural of the word, “Eschara,” found in 
Webster’s New International Dictionary, Second 
Edition. This is plain nonsense, since no such 
latinized plural for this word is given in the 
dictionary and if any plural did exist it would, 
therefore, be formed by following the regular rule, 
by adding an “s.” To be positive of this, The Editors 
asked the G. & C. Merriam Company, publishers of 
the dictionary, for a specific ruling on the word. 
They ruled that the plural is nonexistent. The 
same is true of another “made-up” plural, “Cir- 
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Mr. B. Clark, of 10019 Diamond 
Drive, St. Louis, Mo., is shown at the 
left, holding his scale model of the 
packet “Golden Eagle’ which used 
to run on the Mississippi-iilinois 
waterways. In the background is the 
pilot house of Mr. Clark's present 
boat, so it's easy to understand 
where he got his knowledge of boats, 
and also the urge to build so ac- 
curate and detailed a model. The 
pictures were taken by Radio Op- 
erator M. J. Taylor aboard the Str. 
"Kansas City." The photo below shows 
the intricate detail work of the 28- 
inch model. The paddle wheel alone 
took about three weeks to make. 
This month's $5.00 Workbench first 
prize and a Certificate of Merit go 
to Mr. Clark for this excellent job. 











caeaea,” which a number of contestants used. 

A great many other entries lost out in the judg- 
ing because the contestant tried to create a new 
word instead of sticking to the words to be found 
in the dictionary. Many persons used the alleged 
word, “Grooters,” and a good many other words 


of this nature. They argued that a “grooter” was 
“one who groots,” from the verb, “to groot,” which 
is given in the dictionary. Actually, though, no 
such word appears in the dictionary—and, hence, 
no such word exists. In every case where such a 
type of word does exist, it is so given in the 
example, see, “Move,” and, 
moves”; or, 


“Grin,” and, 





dictionary. For 
“Mover—one who 
“Grinner—one who grins.” 

Among the entries were many that were highly 
novel. Several were made in the shape of model 
airplanes. One man went to the trouble of inscrib- 
ing his words on sheets of copper plate in the 
form of bullets. He punched each letter and 
numeral of the entire puzzle into the copper. 
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Editor’s Workbench Chips 


Many entrants went to the trouble of having their 
puzzles machine-printed. A great deal of origi- 
nality was shown in the art and handicraft work 
used to mount entries. 

We shudder to think of the number of man- 
hours that were spent on the game. One con- 
testant mailed us his work-sheets, showing exactly 
the steps he has taken in working out his entry. 
He had a stack of paper approximately four inches 
high. And he wasn’t even a winner! 

We’re sorry all of you couldn’t have won prizes. 
All of you deserve the greatest credit for the time 
and effort you expended. We believe, however, 
that most of you feel like another contestant who 
wrote: 

‘I haven't a chance to win, I know. But I want 
to thank you for the grand game. It was more 
fun and more educational than any contest I have 
ever seen.” . 

It’s been a lot of fun for us, too. So, here’s to 
“Words-Within-Words”—and may you all be 
back again for our next contest! 





Realism 


you model bugs are in for a real treat next 
month—the August issue of MI will bring you 
a model the likes of which you just ain’t never 














Henry Loiselle, of 69 Johnson St., Somerset, Mass., 


built this trim little sailboat model. The boat, behind 
which he and his sister are standing, is 36 inches long. 
It carries 7 pounds of lead on the keel and has a mast 
48 inches high. Mr. Loiselle tells us that he got the 
idea for his sailboat after seeing the mode! boat 
Popeye in HOW TO BUILD 20 BOATS a few years 
»go. He also says that his model sails very wel! in 
both heavy and light breezes. It certainly looks as 
though it could, and it brings a $3.00 Workbench award 
and a Certificate of Merit to its builder. 
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These Free 


Books are for 


INVENTORS 


And other men with ideas 


A MERIC A'S Defe 
. GOLDEN OPI 
practical, workable 
for speed—for substitute 
*perations and improvements in 
In every home, government priority is fast forcing 
house-wives to use substitutes and makeshift devices 
in place of ordinary household items now unobtainable. 
Never before has there been such urgent demand from 
practically every walk of life for inventive talent. ' 
Don't forget—your patent will give you 17 years 
“exclusive right to make, use and sell’’ Inventions 
adopted now as substitutes will have become regular 
articles of our daily lives when this emergency is 
over The time to act—to safeguard your idea for 
commercialization—is NOW! 


Our Business isto Help You 


For forty-four years, this organization has been in the 









“se Production program presents a 
"ORTUNITY inventors with 

Manufacturers are ,crying 
materials—for short cuts in 
production machinery. 

























ldeas 





business of helping inventors. During that time in- 
ventions from every cormer of the country have been 
turned over to us to. protect. Some ideas have 
represented compl t n anisms; others have been 
small, practical art . like a can opener or a new toy. 
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the inventor of today. 








tain a large staff of i Patent Specialists to 
give you pr ’ and service Yet because we 
work efficiently—our fees are low, and if desired we 
help you with deferred payments out first. find out 


exactly what to do to protect yourself Decide on that 
teday by sending for your FREE cepies of the beoks 
shown here. 


THESE BOOKS 
TELL YOU: 


How the Patent Laws protect 
an inventor Simple steps 

take promptly, 
without cost, to 
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REGISTERED PATENT ATTORNEYS a 
MAIN OFFICE: 650-H VICTOR BUILDING 
WASHINGTON, D. C. 

Pittsburgh Office: 521-8 Empire Building 
Los Angeles Office: 738-B Security Buiiding g 


vatent Protect 


Send me free copies of your books ‘‘I ion an 
an Invention’’—also important ‘Evi. 


“When and How 


» to Sel 
dence of Invention"’ 
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NOW- is the ideal time 


pitt DRAFTING 


. into 


yo Learn at home from an Engineer 
Ne you have a GOOD PAY JOB 


With industry working feverishly— 
the field for Draftsmen is bigger than 

b) important—raftsmen 
mners must come first in 
changing back to peace-time produc- 
tion, Get into a better job with more 
pay and fascinating, pleasant work. 
Engineer Dobe will train you at 
home—in your spare time, to get 
experience on actual work, the same 
kind of jobs you will do in the best 
paid position, and train you until 
you are competent, oxpessenees, 

i holding such a position that wii 

All working tools mean ‘advancement and pay raises 
FU R N i s H E D as deserved, When competent will 
Professional drawing instru- recommend your pres tical work ex- 
ments, all working tools, also perience as referenc No need for 
drawing table furnished with previous training to atast with me— 
training. Start in right Now. nd lack of higher education should 
not hold you back. You can pay 
monthly for your practical training 
from an engineer; the cost is reason- 
able. Write ay for full_illustrat- 
ed details ar t booklet, Give your 
age to getreply. 


m=-GET THE FACTS TODAY! 


ENGINEER DOBE, Div, B474, Libertyville, tl. 1 
send me training facts on “Drafting and Industrial 
Desientne’”. Also advertised li of positions for Draftsmen ‘ 
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LELTRIGDT Kress 


Electricians are needed everywhere. Hollywood studios alone 
claim shortage 200 men. This is a live money making profession. 
Learn at home, spare time. Easy payments. Selective Em- 
ployment service. Write for FREE Bulletin. No obligation. 


AMERICAN SCHOOL 
Drexel at 53 ., Gamage 


Dept. EEB28 






























its V 
Be An ARTIST! 


Trained Artists Are Capable of Earning 


$30 - $50 - $75 A WEEK 


This spare-time training leads 
to profitable Art careers! 











Now is the time to prepare fe pleasant, 
protitabl future. COMMERCIAL ART, 
ILLUSTRATING. CARTOONING—all_ in 
ONE complete ourse No previous Art ex- 


perience necessary—hundreds have profited by 
our practical home study method since 1914. 
Write today for information in FREE BOOK, 
“Art for Pleasure & Protit’’—tells all about 
our course, service—and commercial opportuni- 
ties for you in Art. State age. 
WASHINGTON SCHOOL OF ART 

Studio 207A, 1115—15Sth St... N.W., Wash, D.C. 
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Editor’s Workbench Chips 


seen no place. We can truthfully say that this is 
about the most realistic model these editorial eyes 
have ever gazed upon. It’s a model of an Army 
tank—the M-3 to be exact—and in small propor- 
tion will do practically anything its big brother 
will do. A remote control box speeds the model 
up, slows it down, maneuvers it in any desired 
direction, works the headlights, and fires wooden 
shells from a tiny replica 75mm, automatic cannon, 
This baby M-3 will climb steep hills, ride rough- 
shod over obstacles and smash down barriers, 
Best of all, it’s so amazingly simple, and the parts 
used so easy to get and so inexpensive, that even 
a beginner in model craft should be able to build 
one successfully. Don’t miss it! 














Two rolling pins, an automobile speedometer, and 
@ worm gear arrangement from an old electric fan 
went into this speed be for midget racing cars. The 
device was built by F. M. Clark, of 6548 C. V. Bivd., 
Hayward, Calif. Mr. ‘Clark places his model car on 
the device with the engine running. The driving wheels 
turn the two rolling pins and send up the speedometer. 
He then tries various adjustments on the engine, and 
also tests different fuels—even tires. The combination 
that gives the highest reading is then, of course, the 
best. A $3.00 Workbench award and a Certificate of 
Merit go to Mr. Clark for this snapshot of his clever 
machine. 

















This well-built tractor is the work of J. O. Gang- 
stad, of Chippewa Falls, Wis. Mr. Gangstad built the 
entire tractor himself from an old car. The only work 
not done in his own shop was the electric welding. It 
will pull a two-bottom, /4-inch plow. The speed of 
the tractor is from ten to fifteen miles per hour in high 
gear, and down to about 2'/, miles per hour in low 
gear. A $3.00 Wokbench award and a Certificate of 
Merit go to Mr. Gangstad for this snapshot of his 
tractor. 
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Editor’s Workbench Chips 


More MI Luck 


Weve told you before about MI’s seeming 

ability to fore - :* the future—how our issue 
bearing a cover picture of a PT boat hit the news 
stands just as Lieutenant Bulkley was performing 
miracles with his PT’s in the Philippines; how our 
issue containing the first story on stratosphere 
bombing hit the stands as the first strato-bombing 
of Berlin was taking place, etc., etc. Now we have 
more to add to the story: 

Several months ago, we asked Major Malcolm 
Wheeler-Nicholson, MI’s military expert, to map 
out a plan of attack on Tokyo and tell our readers 
just how Tokyo could be bombed. It hit the news 
stands just as Tokyo was bombed! At that time, 
we had already selected our cover for the June 
issue—and that cover carried a picture of an 
American aircraft carrier. This issue, you will 











Karl Brown's son Jimmie, is shown above as he 
swings the prop on his father's model sport plane. 
It has flown as long as 5!/2 minutes, and judging by 
young Jimmie's flying togs, he hopes to get a ride 
in it on one of those long hops. Mr. Brown senior 
and young Mr. Brown live in LaFollette, Tenn. A 
$3.00 Workbench award and a Certificate of Merit go 
to Karl for his excellent job in building his model 
plane. 





“After reading the story "New Plastic For Workshop 
Projects’ by Ken Murray | thought the enclosed photo 
and item on a plastic chess set which | turned out, 
might be of interest for your Editor's Workbench Chips 


column." That's the way Leo W. Morrissey, of Bound 
Brook, N. J., begins his letter. The story about plastic 
for the workshop that he mentions is the one that ran 
in the March, 1942, issue of MECHANIX ILLUSTRATED. 
Mr. Morrissey, however, seems to have used his own 
ideas in making this beautiful chess set. Although 
he had no previous experience in handling plastics, 
he turned out the excellent job with his lathe and 
some hand tools. The time taken for the job was 
about 80 hours of spare time. This photograph of his 
handiwork brings Mr. Morrissey a $3.00 Workbench 
award and a Certificate of Merit. 
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You Abe 


erve 


If You Work Efficiently 
inthe Home Trenches 


Many millions of us are soldiers in this war 
although we can never join the armed forces, 
Ours is the job of backing up our army and 
navy in office and store and factory and 
home. 

Like the man in the armed ranks, you can 
serve best only if you are trained—trained 
for greatest ability. Winning the war needs 
your best possible knowledge and service on 
your present job or on the more responsible 
job for which you can prepare. That will 
mean more profit for you but more impor- 
tantly it will mean better service toward 
victory. 

Would you like to know how you can 
train for this bigger service—without losing 
a moment from your present work? Our 
48-page booklets—one on each major field 
of business—tell you how, tell you of the 
opportunities and requirements in the field 
and describe our effective training. 


They are free. 
Ask for the one 
in the field of 
your choice. 






LASALLE EXTENSION UNIVERSITY 
A Correspondence Institution 
Dept. 7493-R Chicago, Ill. 


I want to know how I can train for better service. 
Send me your free booklet about the field I have 
checked below. 
D Accounting 
0D Foremanship 0 Law 
O Industrial Management (1 Business Management 

(] Stenotypy 


D Traffic Management 


Name--_. a iedieaelcandl — fa 
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INVENTORS 
PATENT YOUR IDEAS 


SEND FOR FREE BOOK =m 
HOW TO OBTAIN A PATENT 


Written by a Former Member of the Examin- 
ing Corps (1922-24) of the U.S. Patent Office. 
if you want to profit by your =, you should 














take steps to apply for U. §&. Patent at — 
once. Your first step is te get this Free Book. This 
interesting illustrated book contains valuable information 





yeu should have. it tells you fully how to obtain a patent 
on your idea in the quickest way. With this Free Book you 
will also receive a ‘‘Record of invention” form on which you 
si Personal and Confidential 
Service ease onally handled only by a 
Registered Patent a. whe is also a Former Member of 
the Examining Corps of the U. S. Patent Office. All com- 
munications confidential. 
MAIL COUPON TODAY te FREE PATENT BOOK and RECORD OF IAVENTION Form 


CARL MILLER 


REG‘'STERED PATENT ATTORNEY 
FORMER MEMBER EXAMINING CORPS U.S. PATENT OFFICE 


























Woolworth Bldg., 35th Floor, wom 72-8, New York City 
8 MILLER BUILDING, Dept. 72-8 1 WASHINGTON D. C, 
@ Please send me your Free Book. © Obtain a Patent,” and 
s your **Record of invention" form 
B NAME ..cceceeeees seecasens eee edereccccccceoasccescrees 
' 
; ADDRESS ...--sessvees PAOD ee eeeeeeeresseeeeeeserereeseee 
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Inventions Wanted 
Patented or Unpatented 


Have you a useful, non-military invention for sale? Prac- 
tical new ideas, patented or unpatented, urgently needed 
by manufacturers and consumers. Write for details, today! 


CHARTERED INSTITUTE of AMERICAN INVENTORS 


Dept. 5S, Barrister Building Washington, 0. c.* 


TENTS’ 


AND TRADE MARKS }— 
C.A.SNOW é CO. 


Registered Patent Attorneys Since 1875 
Write for Free Book and “Certi jon of I "form 
427 SNOW BUILDING, WASHINGTON, D.C. 


HELP FOR AUTO MECHANICS 


This ONE BIG BOOK gives complete, 
doing ANY repair job om ANY auto made since 1935 









IES! 











step-by-step instructions for 
! Includes ALL 


1942 models—405 trucks. Same Official Manual now being used by 
auto schools; U. S. Army Contains over 900 photos, drawings; 450 
charts, tables, 603 big pages Covers over 200,000 repair jobs! 
Send No Money, 7 Days Free Examination! Return if not delighted, 
or send only $1 monthly for 4 months. Write MoToR BOOK DEPT., 


Dept. 37, 572 Madison Ave., New York, N. Y 


NEED EXTRA MONEY? 


Hundreds of legitimate business opportunities are adver- 
tised on these pages; also on the MONEYMAKERS & 
MONEYSAVERS SECTION (pages 27-31). Increase 
your earnings by getting in touch with these companies. 


CARTOON your oneal 
7 70 SUCCESS! 


















NAL CARTOONS at home that you r ! Course 


RAYE BURNS will teach you HOW to cm ATS ORIGI- $ 
no ponte over G00 iiiustrations. i for only 
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RAYE BURNS SCHOOL, Dept. F, Box 3583, Cleveland’ Ohio 
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Editor’s Workbench Chips 


notice, is a picture of the tail of a B-25 bomber. 
It, too, was selected before the bombing of Tokyo 
—and as you know, B-25’s were used for that 
historic attack. 

Altogether, we feel rather scary about the whole 
thing. Do you suppose we ought to use a cover 
picture showing Hitler being hanged—and then 
hope for MI luck to hold out? 


Peek 


[- YOU want to take a little peek into the future, 

into the post-War world, turn to page 62 and 
read the intensely interesting interview with Igor 
Sikorsky entitled, “Now You Can Fly Straight 
Up!” In the bustle of war news, few of us have 
realized what the remarkable Mr. Sikorsky has 
been doing with his helicopter recently. Ap- 
parently, however, the aerial flivver which George 
Spelvin can drive has actually arrived! It is here, 
now! 

For the new helicopter seems to be as foolproof 
as any automobile. Anyone with a 50-foot lot and 
a garage can have one. You can park it on a 
downtown street more easily than you can park 
the family car. And Mr. Sikorsky says we are 
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of the Dixie Rustic Tavern, 
Huron and Central Ave., Mackinaw City, Mich., is the 
builder of this novel scrubbing machine. A '/2-horse- 
power electric motor powers the device, and a Model 
A Ford crankshaft cut in half provides the reciprocating 
motion to two connecting rods which move a pair of 
large brushes back and forth. As the brushes are 
removable, sanding or polishing attachments may 
also be used. The machine was built from scrap 
parts and pipe fittings, with a base made from 
welded channel iron. It looks very efficient and 
undoubtedly keeps the floors of the Dixie Rustic 
Tavern spotiessly clean. In addition to that it brings 
its builder, Mr. Coffman, a $3.00 Workbench award 
and a Certificate of Merit. 





Mr. Norris Coffman, 
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SAVE ¥ 50% ON A NEW BOAT! 


HERE'S THE BOOK THAT TELLS YOU HOW 


7ES, you can cut the cost of a new boat any- 
where from twenty-five to fifty per cent! 
How? 
















The answer is in the big, new edition of HOW 
TO BUILD 20 BOATS, which gives complete 
plans and instructions for the home construction 
of all tvpes of seaworthy craft at great saving 
over prevailing prices. 


HOW TO BUILD 20 BOATS (No. 7) is 
just off the presses. It contains some of the best 
and simplest designs ever offered in this famous 
and popular series of Fawcett boat books. 


20 NEW DESIGNS! 


The 20 designs in this new edition were 
created by expert naval architects, have been 
thoroughly tested, and are all new. They 
range all the way from a 7-foot plywood 
pram (rowboat) to a 33-foot auxiliary 
schooner. Many of the boats are powered 
with auxiliary engines, varying from one- 
lungers of low horsepower to 85 horse- 
power V-8 conversions. You're sure to find 
a design that meets your needs in this book! 


EASY TO BUILD! 


The new, 146-page edition of HOW TO BUILD 20 BOATS makes it possible to realize your 
dream of owning your own boat. Plans and instructions have been so simplified that anyone can 
follow them. Any man or boy who can handle tools will find it possible to build a sound, sea- 
vorthy craft from the detailed, easy-to-understand instructions. The book also contains general 


e 


articles of interest to boat owners and boat fans, covering care and operation of small craft. 


. “ATS ROWen 
KAYAK: W8OaTs 


ORDER NOW! CUT OUT AND MAIL TODAY! 


Now is the time to get your copy! Many ee ora MI-BB-7 @ 











only 50 cents at your newsstand, or postpaid sessrerempanniegernetonnere en: = 
piece — (CANADIAN ORDERS NOT ACCEPTED) 


' 
boat manufacturers are currently tied up with ; Greenwich, Conn. ; 
defense work and may not be able to fill : Enclosed find 50 cents in check, cash, money order or stamps. 8 
normal orders. You can meet this situation Please send me at once a copy, postpaid, op HOW TO BUILD 20 : 
ctf ‘ , " 30ATS No. 7. 
by building a craft from the plans in HOW : BOATS No : 
TO BUILD 20 BOATS, and save money 58. ‘ 
ee cae ae ° 1D FRR «. cxeeennsecenectseinteiveeininentntitiins cocosennonesecsnenecssoneccseccees cnseeees 1 
at the same time! a ' 
' 
NY a “4 Te MR nnDn -.ccisiciiiasesicatinatiadianiasmaietmdiiiahiadial ieee 4 
No boat enthusiast can afford to be with- Se nnn : 
out this handsome, informative book. It costs 4 H 
7: State rcccccces 6 
' ' 
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inexpensive 


Ronnie,”’ 18-foot Auxiliary Sloop—Here's a boat that ary sailing 
fan will be proud to own Mi Pamphlet Plan tells you how to build 
i at a fraction of normal cost. 





Gas-Powered Model Pusher Plane—This model will amaze you 
with its novel design, high rate of climb and soaring ability The 
Pamphiet Plan gives complete instruction details. 





Fult-Sized Training Glider—An ideal all-purpose ship for the 
begitner at gliding It's rugged and easy to build. Acvy workshop 


2” of average ability can build it with hand tools. 
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Editor’s Workbench Chips 


only waiting for the end of the war to mass- 
produce them. 

It’s an amazing piece of news, as you will find 
when you read our story. Personally, we’re put- 
ting in our order for a heliflivver now. 


Sea Otter 


ERE immensely proud to be able to present 

in this issue “The Truth About the Sea 
Otter,” written by the Sea Otter’s originator and 
patentee, Warren Noble (see page 50). Mr. Noble 
is one of America’s really great engineers. His 
radical cargo boat has grown to become a national 
“affair.” Most everybody, from the President of 








V. M. Carolin, of 77 Hamilton St., Sayville, N. Y., 
built this version of Chip from HOW TO BUILD 20 


BOATS. He changed the specifications somewhat, , 
giving her a slightly narrower beam than the plans 
showed. However, she performs nicely, and Mr. 
Caroline tells us that she can turn on a dime. She 
looks like a very nice jcb, and she brings her builder 
a $3.00 Workbench award and a Certificate of Merit. 








x 














This interesting "pan'’ head for a camera was made 
entirely from the adjustable unit taken from the 
base of an old electric fan. William E. Lyons, of 455 
Second Street, Troy, N. Y., made it, and the only 
part of the whole device not taken from the fan 
is the wood block that adapts it to the camera 
It looks like a very workmanlike job, and it brings 
Mr. Lyons a $3.00 Workbench award and a Certificate 


tion MECHANIX ILLUSTRATED 
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the United States on down, has issued a statement 
about it. Up until now, no one has thought to ask 
the one man in the world best qualified to speak 
about it—Mr. Noble, its originator. 

The story of Mr. Noble’s original idea and what 
has happened to it—through bureaucrats, politics, 
etc—makes pretty bitter but pretty revealing 
reading. We think it is a major scoop. 

We sincerely hope this revelation will bring 
ome results—and thus bring about a major con- 


tribution to America’s war effort. 


Boiling Blood 


WE READ a newspaper story the other day 

quoting an American airman about a dogfight 
he had had with Japs over northern Australia. 
Describing the Jap tactics, he said, “I got so mad 
my blood boiled!” 

That flier didn’t know it, 
about something that may 
danger to American airmen—boiling blood. 

The reason for it is a simple but quite fearsome 
fact of science. American aircraft designers will soon 
be turning out bombing planes capable of flight 
at altitudes of more than 47.000 feet. Major Harry 
G. Armstrong of Randolph Field, discussing high 
altitude flying recently, pointed out that if flights 


but he was talking 


become an actual 




















er. Wil. of New Bremen, Ohio, built this 
- t cla desk. 





haadso He started the job 

when he ! c. end spent short periods 
of his spare time tt ear and a half com- 
pleting it. When the :ob ¢ it was so good that 
it took first premium at a :tai hit, That's even 


more credit to him because he di id se any power 
tools except in the sawing out of the parts—all the 
fine finishing work and the fitting was done entirely by 
hand. The project is built to Wilbert‘: original design, 
and it's a very attractive one. |i brings nim a $3.00 
Workbench award and a Certificate or Merit. 
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Editor’s Workbench Chips 


ever go up to 63,000 feet, then the plane’s pilot 
would be in constant danger of having his blood 
boil! 

If a leak should develop in the pressure cabin 
of the airplane at 63,000 feet, the pilot’s blood 
would boil immediately! Reason for this is that 
the boiling point of a fluid depends upon atmos- 
pheric pressure as well as upon temperature. 
Above 63,000 feet, the atmospheric pressure is so 
low that blood will boil at normal body tem- 
perature! 

We aren’t worrying particularly, though. We 
spend most of our time in the subway, anyhow. 





MI Farm Program 


GOME of you readers in the farm belt have been 

complaining that we don’t run enough ma- 
terial of value to farmers in our Crafts and 
Hobbies section. Sooo ... we respectfully call 
your attention to three specific articles in this 
issue, two of which could be no earthly use to 
anyone EXCEPT farmers. “Grasshopper Plow,” 
on page 101 tells you how to build a very ex- 
cellent contraption for fighting the long-legged 
pests, though we hope you won’t be needing it 
this year. “Tap Water From Well,” page 136, 
may well solve that problem facing many farmers 
of how to get running water without great ex- 
penditure. And last, but not least, “Compact 














Henry Philleo, of 406 Clark St., Salesburg, III., built 
this kayak from MI plans, but he got a bit tired of 
paddling so he worked out some additions. The sail 
and outrigger are the result. Now he can glide along 
in pleasant leisure and comfort. The rig is so stable 
that the little craft can carry three people. Henry 
stores it under the club house at his country club, and 
he has a clever way of doing it. He has strung a heavy 
wire under the building, and placed a pulley on the 
wire. Now all he has to do when he puts it up for the 
night is to hook the top of the bow to the pulley and 
shove the little boat under the building—on the wire. 
Then he hooks the stern to the outer edge of the 
building floor beams, and there she hangs—suspended 
above the ground, and shielded from the elements by 
the building above. Nice work. All this brings him a 
$3.00 Workbench award and a Certificate of Merit. 
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Battery Charger,” page 137, is something for 
farmer and mechanic alike to consider .. . Now 
let's hear no more squawks from the Mississippi 
basin. 


Back To The Bike—Again! 


ICYCLES have been much in the news of late, 

first through the forced decline in the use 
of cars, then via the Government's order freezing 
the sale of new bicycles except in childrens’ sizes, 
finally through stories and pictures of wooden, 
or ersatz bikes being developed. You'll find a 
photo of one such bike on page 79. 

Now comes a new order from the War Produc- 
tion Board suspending all manufacture for civilian 
use of any article containing certain vital metals. 
Steel, basic ingredient of bicycles, is of course 
one of these metals, so it seems very unlikely 
that Mr. Citizen will be able to obtain any more 





Frank H. Holmes, of Route No. 2, McHenry, Ill., 
made this beautiful inlaid coffee table. Even the 
intricate band of inlay work around the edge of the 
table top is Mr. Holmes’ handiwork, and he tells us 
he is very fond of this type of work. A $3.00 Work- 
bench award and a Certificate of Merit go to Mr. 
Holmes for this snapshot of his excellent work. 








This trim little bicycle trailer was built by Roy 


V. Smith, Jr., Box 452, Apalachicola, Florida. The 
body of the trailer is contructed of waterproof plywood 
with rounded corners of cypress. The corner pieces 
were mortised by hand to take the plywood. The flat 
iron running gear is detachable from the body. A 
Y2-inch pipe tongue and a ball and socket Rr 
attach the trailer to the bike. The streng th of the 
trailer is apparent from the ease with which 4 supports 
its occupant in the photograph. It brings a $3.00 
Workbench award and a Certificate of Merit to Mr. 
Smith, 

When 
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new bikes of conventional manufacture until after 
the war. However, there are at present several 
million bicycles in use throughout the nation, and 
there is a good chance that a practical bike made 
of wood or other non-essential material will be on 
the scene in the near future to add to this number, 
thus relieving a possible shortage. 

MI intends to watch closely developments in 
this field and keep its readers informed on the 
situation—possibly even present plans for a home- 
made bike, if a really practical one turns up, 
Meantime we'll continue with many hints on bike 
care, plus kinks and ideas for improving the old 
two-wheeler and making it last longer. 

In line with this policy you'll find six pages of 
“bikology” starting on 114, covering everything 
from plans for installing a motor on your bicycle 
and adding a sidecar, to a nifty notion for carrying 
a padlock so it won't rattle around. 


Treasure Chest 


OTH the nail, which so often is lying around 

loose, a hazard to automobile tires, and the 
tire itself, have become items for careful con- 
servation. 

The nail box in the farm shop and the nail can 
on the kitchen shelf are becoming treasure chests, 
say the farm structures engineers of the U. S. 
Department of Agriculture. They recommend 
that farmers and householders remind themselves 
of what earlier Americans did to save their hand- 
forged nails in Revolutionary War days. When 
buildings burned, a “nail party” was organized, 
and invited guests raked the ashes and recovered 
nails to straighten for reuse. During this war 


HE BUILT 9 KAYAKS 








Two years ago Jack Graham, of 568 6th Street, East, 
Prince Albert, Sask., Canada, built a kayak. He built 
it from MI blueprint No. 915, which costs 50 cents. 
After using it a while, Jack decided he'd like to have 
a@ two-passenger job, so he changed the plans a little 
and went to work—building 9 kayaks. 

He—or "we" as he says in his letter, added one extra 
frame to the kayaks, 25 inches wide. This was added 
at the center, and the length of the kayaks was in- 
creased from 14 feet 8 inches to |6 feet. The cockpit 
is now 5 feet 4 inches long, and accommodates 2 
peopie nicely. Some of this group of 9? kayaks were 
made an inch deeper to give more foot room to the 
front passenger. The snapshot shows 4 of the kayaks 
on a rubber padded trailer, and brings a $3.00 Work- 
bench award and a Certificate of Merit to Mr. Graham. 
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NLIST in the Victory Garden program this Fran 

Summer! You can aid the nation’s war effort ; ; 

and also economize on your own household 
expenses by getting the down-to-earth facts on 
war gardens in the new edition of LAWN & GARDEN 
HANDBOOK, just out. This handy and instructive 
book features a complete summary on Victory 
Gardens by H. W. Hochbaum of the United States 
Department of Agriculture. 


In addition, LAWN & GARDEN HANDBOOK contains 
many other articles of great value and interest to 
the amateur gardener. The 146 pages of this 
handsome book are packed with information and 
pictures on such useful subjects as: how to obtain 
a good lawn, planting seed flats, the children’s own 
garden, chrysanthemums for Fall beauty, designs 
for brick and stone walks, flower arrangement, and 
dozens of related topics. 


LAWN & GARDEN HANDBOOK will save you money 
in making a landscape plan for your home. This 
book offers four basic garden plans drawn especially y 
by an expert for this publication. Ordinarily one such plan would cost as much as $100—but 
you get four of them in this 50 cent book! Get your copy today at your newsstand, or order 
by mail with the coupon below. 


A HOME FOR EVERY PURSE 


= OU'LL find the home you've always 

wanted—the house you’ve dreamed of 
owning—beautifully photographed and fully 
described in this new book! The new 1942 
HOMES AND PLANS FOR BUILDING contains 40 
new houses within the price range of the 
average citizen. Each house is completely 
covered from all angles, with interior and 
exterior photographs, plus detailed specifica— 
tions. Best of all, HOMES AND PLANS FO” 
BUILDING offers blueprints at a great saving. 
No one interested in homes and houses can 
afford to be without this 146-page book, now 
on sale for only 50 cents. Get your copy 
today at your newsstand, or order by mail 
with the coupon below. 








CUT OUT AND MAIL TODAY! 





Peeseuseeen eee esses eee ee eeeeeeee% 

8 Fawcett Publications, Inc mi-H-7 8 

B Greenwich, Conn. . 

8 FT am enclosing 50 cents in money o der, chee! tamps or cash g 

‘ for the i I ! ve checkec i below, ¥ « end iy order , 

Ootp. 

' ( ) LAWN & GARDEN ( ) HOMES and PLANS 8 

; 1 

Home plans for all types of families, and de- Name ----------------------nnnnnnnnnnnnnennnnnnnnnee . 
signs from all parts of the United States buildable 8 ,yy.<5 __...----- eee eee enon ee eee eee eee i 
for from $3,000 up, are included in this attractive : . 
new volume. HOMES AND PLANS FOR BUILDING is lav- sg “!'¥-----------7-=- oe are gee Ra" a arene ’ 
ishly illustrated and packed with information. .. pnmaeeesenneesensnnaesneesanens 
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omplete with rods and 
. only $2.95 plus few “ents postare. If not de! iahted 
return } ANDIWRE. D wn ave from receipt and money paid for 
be refunded instantly sh your order now KUMFY PRODUCTS inc 
ept. H-209, Cincinnati, Ohio. 


STUDY AT HO 


With A Chartered Educational Institution 













Courses in Arts; Science; Philosophy; Education; Psychology: Public 
Health; Medical Jurisprudence; Sociology; Physics: Chemistry: Po 
Science; Theology: aw, Business Training; Accounting; Mathematics 
Statistics; Agricufture; Engineering; Etectricat: echanical; Civil 
Structural; Diesel; Architectural; Mining; Drafting; Automotive; Aero- 
mautical; Radio; Refrigcration; Highway: Marine Air Conditioning; 
Geology; Petroleum; Industrial; Chemical Engineering. 


McKINLEY-ROOSEVELT INCORPORATED, 4610-CC, Sheridan Pd., Chicago 








Earnings of Men and Women in the fascination 
fession of Swedish Massage run as hig s Bot )to 

70 per week but many prefer to open t: ca own of- 
fices. Large incomes from Dect: 
tariums and private 












Write for Anatomy Charts and book) et 

—They're FREE 

gi THE College of Swedish Massage 
205. AdamsSt., Dept.858, Chicajo 













BONDS 3 STAMPS 


85 FORA COMPLETE COURSE 
+3 IW ELECTRICITY hk 2 


Because of our simplified theory 
ean train you QUICKLY and at LOW COST to earn $1.10 to $1 50 
per hour in electricity. 














You don’t have to study & to 12 lessons of confusing comparisons and 

analogies. In just two lessons, our simplified theory will give y 

a crystal-clear picture of the train of charges flowing through the 

Nation's power lines, causing the armatures of motors to revolve 

producing light and heat, or becoming the medium of voice and 

Image transmis 1. 

You don’t pay high executive’s salaries, high correspondence costs, 

ete By our unique method your training will cost you only a small 

fraction of the usual cost and save you valuable time without 

sacrificing the advantages of individual instruction 

ORDER NOW! ; Se nd oe. Cash, Money order; order 
. O. D.; or write for further details free, 

Note: C. 0. D. and orders from Canada slightly higher. 


Sunbury Engineering Works, Box 129, Cept. A, Sunbury, Pa. 
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Editor’s Workbench Chips 





iron will be needed for fighting equipment and the 
nail again becomes an item in the defense of the 
country. So, the Bureau of Agricultural Chemistry 
and Engineering says, “recover all nails, straighten 
them, and stir them in a little oil to stop rusting,” 
Do not forget the bolts and screws, either. 


Army Camera Fans 


AMERA fans among MI readers, and that 

includes almost all of you, we know, don’t 
have to resign themselves to the belief that 
entrance into military service means giving up 
their hobby for the duration. Didn’t you know 
that many USO clubhouses have darkrooms, and 
supply material—without charge!—for film de- 
velopment, printing, and enlargements? 

Yep. Furthermore, the USO’s program depart- 
ment has organized photographic units in 
clubhouses, and scheduled “Snapshot Dances” 
where candid cameramen’s unusual pictures are 














This model Taylorcraft has never flown because it has 
only a dummy mofor. lan McLead bu.lt it as a de- 
tailed model for apvearance instead of flight. lan is 
14 years old ard I'ves af 11003-87 Ave., Edmonton, 
Alberta, Canada. He says that it was so windy when 
this picture was taken that one of the stabilizers blew 
off the model. It was still a complete ard very neat 
job, however, wten this photo was snapped, so it 
brings him a $3.00 Workbench award and a Certificate 
of Merit. 








William T. Paul, of 109 S. River St., Geneva, Ill., 
built this simple ard efficient gasoline lawn mower. 
It's economical in operation and it does a fine job 
on the grass. A $3.00 Workbench award and a 
Certificate of Merit to Mr. Paul for this snapshot. 
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Editor’s Workbench Chips 





awarded prizes. (Predominant subject: Girls!) 

As you'd suspect from your own choice of 
subjects at home, most pictures made by amateur 
photographers in uniform are shots of themselves 
or their buddies in military poses, or relaxing 
off-duty. Until banned, photos made from atop 
the Empire State building by service men on leave 
in New York City led all others in those de- 
veloped on USO premises. 

Much of the work, though perhaps turned out 
under conditions less easy and convenient than 
those of your darkroom at home, is of such high 
quality that it is displayed on bulletin and exhibit 
boards of military gathering-places all over the 
country. Some is so outstanding that the photos 
have been gathering checks from national publi- 
caticns and been entered in numerous contests. 

Thus, photographers of the caliber of you 
followers of MI’s camera department and 
PHOTOGRAPHY HANDBOOK and GOOD 
PHOTOGRAPHY magazines are not only able and 
encouraged to enjoy your interesting and relaxing 
hobby after you get into service, but are in a 
splendid position to contribute to the picture 
record of America’s mighty and far-flung war 
effort in a way that will be increasingly ap- 
preciated and valued in the years to come. 


Tin Can 


wa the nation’s by-word nowadays is 
save the tin cans,” so that the metal of 
empty containers can be salvaged, some tin cans 
can be given secondary use at home of such 
value as to equal their contribution to scrap metal 
piles. 

Harold Ratcliffe of Smith County, Nebraska, 
gets full use of his old quart-size oil cans. Like 
MI Workshoppers turning their ingenuity to smart 

[Continued on page 31] 














Roy Alson, of P. O. Box 276, Kingsburg, California, 
built this bike from three sizes of pipe and a few 


old bike parts. It's very easy-riding due to the 
springy frame. Roy tells us that he was very 
interested in MI's "Back to the Bike’ article, and it 
isn't hard to see why he would be. With bikes at a 
premium these days, it's nice to know you can build 
your own—if you know how. A $3.00 Workbench award 
and a Certificate of Merit go to Roy for this snapshet 
of his sleek looking bike. 


When Auswering Advertisements, Please 





DNOURERDUY PANIN 
| RY Wf 


I’ 




















0 { 


H V 
You Do Practice-Giving Experiments 
Many Special Features . . . 
ALL Designed To Help You Make Fast Progress 
- RAYBERRY Training starts right at the begin- 
g of Radio unfolds each subject in a sim- 
piited. logical. “understandable style. 
requency Modulation, Signal Tracing, Mol 
ank), Aviation Radio, Electronics, Facsimile Radio, Radio Set 
Repair and Installation wor 
Tease goenees you FoR A evewnaes. _ A your OWN 
OOD RADIO JOBS AT EXCELLEN 
The ra. pate and progressive field ~¥ 
many opportunities to the man who wapts to get ahead. My 
Training is designed to give you quick access to those oppor- 
tunities. SPRAYBERRY Methods are thorough and practical. 
Your Training will not interfere with your present work. 
NO PREVIOUS EXPERIENCE NEEDED 
It makes no difference what your education has 
been. I can fit you quickly for a good-paying Radio 
job. I make it easy for you to grasp dio prin- 
ciples and remember them. Your success is my full 
responsibility 
you GET T, PROFESSIONAL an, % 4 roman 
t nase Parts given pron Ko needed to 
build a Complete Receiver) you conduct inter- 
esting informative experiments with your own 
hands. Also you are supplied a modern TESTER- 
ANALYZER. EARN WHILE YOU LEARN 
My BUSINESS BUILDERS show you 
how to put your equipment to ac- 
tual use in handling Money-making 
Radio Service Jobs shortly after you 
begin ae 
THESP BERRY COURSE I$ SoLe 
UNDER WMONEY.BACK AGREEMEN 


RUSH COUPON jo: BIG FREE BOOK ’ 
SPRAVYBERRY ACADEMY OF RADIO. F. L.. Soreveerey. President 
lash 


1410-G University Pia ington, 
Please rush my F REE copy «° ‘HOW TO "MAKE MONEY IN RADIO.”" 














Radio offers 
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MILATINA 


MORE DRAFTSMEN NEEDED on planes, motors, equip- 
ment. Big pay. Special Aviation Drafting course trains 
Ke QUICKLY at home in spare time. FREE Bulletin. 


Address 
School, Dept. A828, Drexel at 58th, Chicago 


Wait it 
OUT-05-PAWN 


Fine Diamonds at 3 Deccen 


Unredeemed loan pledges and big buying power enable 
us to offer GENUINE DIAMONDS at our low prices— 
far less than original cost. 
Men’s and ladies’ rings, one carat $95.00, 1 carat $45.00 
pPandees 5 more beautiful diamonds, exquisite settings. Shi for 
FREE INSPECTION and APPRAISAL. Send for FREE LIST of 
Offe - 4 brilliant gems at verylow prices. Lloyd J. Butler, President. 
PRUDENTIAL LOAN ASSOCIATION (Pawnbrokers) 
133 N. Clark St. Dept. 10-G Chicago, IMinois 


Short Cut Mathematics 


COMBINED WITH 
Practical Mechanics Simplitied 


you can learn the 































reading course! N —-F 
hed system of ation used by drafts- CG ____} 
men, er ers, accountants ter minds” on the 


mas 
stage. Learn easy way to multiply 4 figures by 4 fig 
a without using old- shioned multiplication; add 

ong columns of figures this hightning short-cut method 
fone horsepower, side rule micrometer logarithms, wood 
measure, puzzles, etc. etc. Large illustrated volume com- 

ete with answers, only $1 postpaid "Satusiaction or refund 

Amaze frends with your mag -hke mental powers. (co) ¢ 











Complete details «-. mail coupon TODAY! 


| NELSON CO.,500 Sherman St, Dept. 6-301, Chicago ! t= 








Please send free detasis about “Short-Cut Mathematics and ! 
| Practical Mechanics Sumpiified. No obligation. ' ad — 
CO ° 
i+vV hf 
| Address... — ~~ — — —_ on ee ee oe 
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SAVE MONEY 


ON THIS BIG BOOK BARGAIN! 


ES, you can save money on group purchases of these ex- 

cellent books by availing yourself of this big bargain offer! 
These are exactly the same volumes which have sold by the 
tens of thousands at 50c apiece. But this special group offer 
cuts the price drastically. 


These books are packed from cover to cover with fascinating 
articles and useful information. Each volume contains 176 
pages and will be a valuable and per dditi to your 
library or workbench 





This special offer permits you to buy the books ilfustrated on 
this page, by mail only, at the following bargain rates: one book 
50 cents; two books, 75 cents; three books, $1.00; four 
books, $1.25; five books, $1.50; all six, $1.75. Read the 
descriptions of each book below, fill out the coupon and mail 
your order today! 











ELYING MANUAL (No. 6)—A one-volume summary of everything 


you want to know about planes, flying, gliders, models, etc. Thrilling 
articles hy leading pilots and aviation experis including General H. H. 
Arnoid, Chief of the U. S. Air Corps. Explains three different ways 
to learn to fly free. ‘‘How To Get Your Pilot Certificate,”’ ‘Se You 
Want a Job in Aviation?’’ and dozens of other subjects thoroughly 
and entertainingly covered. 


HOW TO BUILD 20 BOATS (No. 6)—Twenty complete and accurate 


designs that bring a boat within the means of everyone. You can 
build craft ranging from 8 foot prams to 26 foot deluxe cruisers from 
these simple plans and specifications, All instructions are detailed 
and easy to follow. Also special articles on boat maintenance. 


HANDY MAN'S HOME MANUAL (No. 5)—A hundred and one easy 
ways to improve your home and keep it in good repair without paying 
for outside help. Packed with money-saving ideas, suggestions, and 
shortcuts for the home owner or renter. Also many practical workshop 
projects. Here's a book that will quickly repay the purchase orice 
many times over, 





LAWN AND GARDEN (No. i)—This is a complete guide for the 
home gardener covering all phases of outdoor and indoor planting and 
growing, [t is a one-volume gardening library written in non- 
technical language and packed with pictures, diagrams and instructions 
that will help you start a fine garden or improve the one you have, 
All articles written by experts. 


40 HOMES AND PLANS FOR BUILDING (No. 1)—This book con- 
tains complete descriptions, beautiful photographs, plans and specifi- 
cations for 40 small homes of superior design and valve. Inyatuable 
information on how you can finance a smal? home of your own. This 
book offers you complete bineprints at a saving of from $200 to $300 
over the normal cost. No one interested in owning his own home 
should be without this book. 


REMODEL YOUR HOME—Contains a multit ude of ideas and plans 


for inexpensive remodeling atd improvement of your home, garage, 
cottage. Included are plans for making a recreation room out of a 
basement; modernizing the kitchen; adding a sun porch, and many 
similar. projects, Also full details of how to obtain cash to finance 
your remodeling requirements, Fully illustrated with “before and 
after’’ photographs. 
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PROFITABLE SIDELINES + 


our office JULY THE FIFTH. Mail to MECHANIX ILLUSTRATED 







20¢ a Word 
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To get your share of the business from our SEPTEMBER ISSUE, your ad with remittance must be In 
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e 1501 Broadway « New York 


SPECIAL BARGAIN BUYS 











BEGINNING WITH THIS ISSUE 


ALL MECHANIX ILLUSTRATED CLASSIFIED ADS ARE GUARANTEED 






































































































































































ADVERTISING SERVICE & AGENCIES PLAYING CARD game. 250% profit. Sample | BRUSH PLATING Outfits connect to a bat- 
ADVERTISE: 23 WORDS, 149 Newspapers, | —Same 3ox_842, Denver, Colorado. ___ tery, no tauks necessary. Almost as simple 
$6.50. ree Li Advertising Bureau, fits. Write. Readiprint, | #5 Painting. Your opportu: wn Mende ike good 
4515-B Cottage Grove, Chicago. ‘ Berwyn, Iilinoi pl ‘ _ ~ bathroom fixtures, 
—— ————————— ——$—————— —_ —_——_ r mirrors bet fr root am ir- 
24 WORDS 10 Newspapers $2.00, Goodall, FOR TIRE Locks, Write Servwell Products, | ; irs that t vou a A ie Fan null - 
37 Gardner, Vallejo, California. Vickers Bldg., Cleveland, Ohi own, Guumetal Co., Ave. A., Decatur, 
AGENTS WANTED BARGAINS ——____——_ - — 
) BARGAINS—LADIES Aprons ANY HOOK (New, Used, Out-of-Print, Rare) | MECHANICALLY ye LINED | Men—Own 
Hlose 8c, Shirts 60c, Turkish Towe promptly supplic Lowest Prices! Send fe Comp! te hh ‘ r Appliance Re pelr sop. 
Aspirin 2e Dozen, Shaving § ° Free Bargain Catalogues! Old eT Weld ° Re ve Pg AB Ret you Il 
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START YCU int Popcorn machines, 

















otato Chip ts ang Eakins, 3042 
High, Spring field, Ohio 
—-s. mail our literature. Good 
Home business, M. Maywood, 1133 
Br uiway, New York. 
WEBER TYPEWRITER Mechanics School, 
Simplified Homestudy, Repairing Increas- 
ing. Canton, Ohio. 
COLLECT YOUR Accounts. Money Back 
Guarantee. Creditors Service Moorcroft, 
Wyoming, 





GRIND LAWN Mowers ag income! 














$2.00 capital! De Lambert, Janesville, Wis- 
consin 
HOW AND where to Obtain Capital. Par- 

t lars Free. Star Service, Wapakoneta, 
Ohio 

TREASURE FINDERS 

Mir-scOrE METAL Locator Fully Guaran- 

teed and unsurpassed in efficiency. Time 
payment plan, trade-in and accessories, Free 
Literatur Fisher Research Laboratory, Palo 
Alto, California. 





EDUCATIONAL & INSTRUCTION 


vw. & GOVERNMENT Jobs. War 
hundreds appoi $1260 to $l 





const ng 








year Men—Women. Short hours 
immediately at home, for examinati 
Page Civil Service Book—Full particulars— 
list pesitions Free Act today Frank 
Institute, Dept. M38, Rochester, New York. 
GOOD “USED” educational books on all 
subjects bought, sold, rented, exchanged 
Satisfaction guaranteed. Free 76-page illus- 


trated bargain catalog now ready. Get it with- 
out obligation. Write today, Nelson Company, 



































































FORMULAS, PLANS 
INGREDIENT 





26 SINGLE formulas, No 





mixing! Just buy Chemicals, package, and 
resell at huge profits! 25c prepaid. Smith, 

20263 Moenart, Detroit, Michigan 
Lists 


RE AL MANUFACTURING formulas. 
W. Cummings, Chemist, Gordon Ave., 





Syracuse, New York 
WARREN M. WHITE, 1399 Commerce, Dal- 
las, Texas. Formula Consultant. Inquiries 


lcome 


FORMULAS—ALL Kinds. 





Moneymakers. 


UNITED STATES. Hard to get, yet in- 

expensive stamps in our approval books. 
1500 varieties in stock, Southern Stamp Co., 
Box 70-X, Miami, Florida. 


PHILATOPIC MONTHLY Free—F 
—profusely illustrated—Including 
Encyclopedia. Empire Stamp Company, 

MM. Toronto, Canada. 

U. 8. 2135—2e 1870, Catalog Value $1.50, 
only 25¢ to applicants for U. S. approvals 

M. Haycock, 61 Obrien Place, Brooklyn, New 

York. 


100 DIFFERENT U. 





‘orty pages 
Stamp 
Dept 








S. Stamps 28c. 200 All 














Catalog Free. Kemico, 67, Parkridge, Illi- Different U. S. Only 88c. Jungkind, Box 
= 806-MX, Little Rock, Arkansas. 
PRINTING, MULTIGRAPHING r 
° a LECTORS! TRY our Dependable Service. 
MIMEOGRAPHING. ETC. and Foreign Approvals. Gobrecht, 
AIR MATL Envelopes, large 219 size, red, 205 “Anderson, Joliet, Illinois, 
white and blue border, your printed corner 30c TRANS-ATLANTIC AIRMAIL. 10¢ with 
card, 100 postpaid $1.00; 300—$2.00. Free approvals, Cushard Stamp Co., Box 281-M, 
pricelist other printing. Transamerican En- Richmond, Indiana. 


velope Service, 514 Shelby, Detroit, Michigan 











YOUR OWN Printing business? We fill 
orders. Amazing plan! Worth dime? Vin- 

Mar Paper Supply Co., Thompsontown, 

Pennsylvania 

SAVE WEAR and tear on your car. Shop by 
mail These guaranteed aidvertisers will 

supply your needs satisfactorily 

100 LETTERHEADS AND 100 envelopes 
1.00. Lou Harmann, Sugar Grove, North 

Carolina 





RUBBER STAMPS & MARKING DEVICES | 





CUSHIONED, 2 LINES 25c. 3—35e. Ours 
__ate better! Ads-Craft, LaCros Wisconsin 


ILLINOIS RI BBE R Stamp Works, 2913 MI 
No. Rockwell, Chicago. Catalog Free 

















































































approval 
Philadel- 


FREE! 25 ORIENT pictorials to 
buyers. Kenwood, 1130 Spruce, 
phia, Tennsylvania 


ONE CENT each. Fine approval selections 
sent on request, Lange, Box 38, Station R, 
New York 


50 DIFFERENT 








PERSIA 2c. Approvals, 





Pinehurst Stamp Co., 90-C Pinehurst Ave., 
New York 
25 DIFFERENT CANADA Free to approval 








buyers. M. Wineholt, Woodbine, Pennsyl- 
vania 
1000 GRABBAGS 1l5¢ each. 8 different $1. 
Mandy, 630 Bingaman, Reading, Pennsyl- 
vanta 
FREE PREMIUM with approvals. Varge 


Stamps, 1123 Cleveland. Racine, Wisconsin, 


INDIAN CURIOS, RELICS, 

ANTIQUE FIREARMS 
10 TINY PERFECT Indian bird arrows 
$1.00. List free. Lear Howell, Glenwood, 

Arkansas 
GUNS, SWORDS, 
log, 20c. Thomas Woroniecki, 
York. 
25 GENUINE 
Catalog. Geo. 











pew war Relics cata- 


Roslyn, New 








Arrowheads, $1.00. 
Glenwood, Arkansas, 


INDIAN 
Holder, 


RARE COINS 
WE BUY Indian Cents, Lincoln Cents, Old 
and Rare Coins, Send le for 1942 Cata- 
logue of prices we pay for all U. 8S. Coins 
nerican Rare Coin Co., Dept, 2, Transpor- 
tation Bidg., Chicago. 
FREE! FOREIGN Coin, banknote and large 
50 page illustrated coin catalogue to ap- 
proval service applicants. Send Se postage. 
Tatham Coinco. . Springfield-9, Massachusetts, 
COMMEMORATIVE $%s. Columbian, Lin- 
coln, Stone-Mountain, Long-Island, Cleve- 
land, $1.00 each. Large illustrated Catalogue 
25e. N. Shultz, Salt Lake, Utah. 


HOBBIES & COLLECTIONS 


CHAMELEON 25c. Ten different 
glass miniature animals $1.00, 
Win- 


Quivira Specialties, 























LIVE 
Mexican 
Free hobby catalog. 
field. Kansas 
“BAG OF 





k that defies 





Gold.”” Real ro 


Great for hobby 





experts, Startles everybody 
fan 25c. Truitt, 37 West 8th, Columbus, 
Ohio 
BEAUTIFUL STONES removed from rings, 
etc 100 assorted $2.00. Lowe's, Box 311, 
St. Louis, Missouri 





MAGIC TRICKS, JOKERS, PUZZLES 


















































500 _ Sherman, Dept. G-259, Chicago STAMP COLLECTING 
LEARN CARTOONING ‘at home de- | POSITIVELY GREATEST Free offer—Latest 
mand, big pay. me Ce : Scott's International $4.00 Stamp Album— 
tions, pencil, sug ons for your | covering entire World, contains 36, no illus- 
cartoons to —— hers. all for $2.00 hh yllyart trated, descriptive sp Scott’ 1942 
Studio. Box Hollywood. California. _ | Standard $3.50 Catalogue ‘ Philately” s En- 
GET SQUARE, now, with Biblical wealth | cyclopedia’’—absolutely Free to applicants for 
lore and achieve real independ Send Foreign Approvals becoming customers. Bar- 
only One Dollar, tod for 8,500-word p ate | gain Stamp Service, Indio, California 
a Oe ae, ee New | ABSOLUTELY FREE—Scott's Latest De 
paata Luxe Loose-Leaf $3.50 Album, covering 
PAINT EXPERT 8 e entire Western Hemisphere—or—Standard 
fie for Library ir x $3.00 Stamp Catalogue, to approval applicants 
course. It's Mechani it becoming customers. Our approvals feature 
tomorrow. Haines Sig 4 , only the finest and latest South and Central 
CLINICAL L ABORATOR} T : ta t in America Ameri a°s Stamp Service’, Palm 
your own home. Practi outfit supplied ~ 
Bulletin free. Imperi il 1 nical Institute LEI Ww ARD Is., Cayman Is., Turks & 
Box 973-A. Austin, Texas Cc sicos plus 60 different mint Geo. VI Coro- 
nation poster stamps, to approval service ap- 
AVIATION plicants sending 3c postage. Tatham Stampco,, 
BUILD AND fly your own full-sized Glider Springfield-D9, Massachusetts 
_ Rugged, streamlined. Easy to build with | pry SETS Western Hemisphere for Se to 
simple hard-tools. No welding red. Any approval applicants only. Also $7.00 
large field can be its airport tull in- af album free to those becoming cus- 
structions, diagrams and plans, mail quarter s. Post Horn Stamps, Dept.—H, Los 
Specify Booklet 2. How-To-Build-It Editor, \lamitos, California 
Fawcett Publications In Faw t Blidg., 
Greenwich, Connecticut |' APPROVALS ‘| 
AVIATION DECALCOMANIAS for ¢ lian give you the | 
Pilots and Aviation Fa Identify yourself . 
with these new red, white, bl and i x opportunity _to 
and propeller insign t I ) any examine various 
smooth surface. V 2 for 25c. f assortments of 
vaid. Jot eane > 
teiphia, Penney! ania ; stamps before buying. 
AIRC RAFT & ENGINE "Mechanics Manual This is a special Cour- 
New book contai multiple « * ex tesy Service extended 
nations, postpaid or C.0.D. $3.00. Ax by Stamp Dealers. Cooper- 
- + ~ gga deg li canta acca iacelinad dl ate with them by looking over 
Approval Stamps as soon as you | 
RADIO—SUPPLIES—INSTRUCTION receive them. Then send p 
aoe See Cae See See ae for the stamps you keep; and return 
Crystal Leer Ama y simpl Radio - 
requires no t or batteries yet recept those you don’t want. 
over hur reds of miles reported. Sy 1 or 
2 reguiar 25 supersensit crystals and 
illustrated instr “x SCARCE! “HARD to Get” packet including 
Alte n. Dept.—D. Clinton. M Afghanstan, laoguites, jurma, Cape of 
RADIO COMMUNICATIONS courses quali- | Good Hope. many others. Ge to app val 
. applican 1 est Sta s. New Hampton, 
fying for all Federal | es. I eae 
and resident courses. American Radio Insti- 
tute, 1123 Broadway, New York, N rk DELIG HTFt I LoT 1) different stamps 
— ging to each, One lot to each 
Rr — SERVICE met and ex enters appli ant t 10e. Robert Smith, 
sen ror our gi radio catal tor \ rt -onnsy , 
PE ro Unit a Rotioc Co (1000-K). Ne P 3 ! I sport, Pen lvania 
New Jersey FROM OUR Neighbors 200 South and Central 
America $1.00 Ver interesting packet 
ares SIGNPAINTING, Admiral Stamp Co -21 Hillside Ave., 
AWING AIDS Richmond Hill, Long Island, New York 
CARTOONING COURSE—36 Lessons—6 | FREE P AC KET Foreign, U. 8S. including 
tooklets—816 Tilustrations—Personal (Crit- Pree Valuable approvals Posta 
icism—$2.45. Templeton, 146M Wellington, f Pe Stamp Shop, 2559 Peachtree, | 
Elgin, Illinois, Atlanta, Georgia 
28 When Answering Advertisement us, Please Mention 
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M AG It IANS, GAMBLERS’ Secrets Exposed 
Catalog Magic, Occult, Books, Cards; 
Ne welsles Samples 1l0c Jasterncity Sales, 
?-WEi Randolph, Chicago. 
WE SUPPLY every noted magician. Large 
Professional catalog 25c. Holden, 222 West 
42nd St.. New York. 
T WORLD'S best card tricks = and 
ca “ce. Sterling Magic, 315 John R., 
Detroit.  nesehtemm. 
CHALK TALKS 
TRICK CHALK Stunts. Catalog 10¢. Cat- 
toonist John Balda, Oshkosh, Wisconsin. 
DETECTIVES 
DETECTIVES —SECRET Investigations— 
Easy Method By Former Government Detee- 
tive Fincer-prints, Secret Cock Rooklet, 
Free. Write—International Detective Train- 
in Rox 756-M Journal Sq. Station, Jersey 
City, New Jersey. 
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Shatterproof Goggles 
Resist Hot Sparks, and 
Increase Vision 





A new type of goggle for industrial 
uses in which the plastic Plexiglas is 
utilized is now on the market. The new 
glasses are said to offer the workmen 
greater protection against flying —— 
than the conventional goggle. They are 
said to be almost impossible to break 














BODY-BUILDING COURSES 


SUPER JU-JITSU—lightning defense and 
attack system. Sensational new home study 
now ready! Learn to lick brutes twice 














y size with only your bare hands, Free 

é Nelson Co., 500 Sherman, Dept, 

G- Chicago. 

EXERCISE EQUIPMENT, courses. Special 
offers! Free booklet Good Barbell Co., 


4676AX So. Louis, Missouri. 


CAMERAS & PHGTO SUPPLIES 


Grand, St 











FOR VERY little money, you can build an 
ultra modern Photo Enlarger that handles 
any size film from 33 mm. to 9x12 em, Any 
hobbyist — average skill can make it. 
Complete structions, diagrams and plans— 
only 25e. (Limit ed supply on h = Specify 
Booklet ; *‘How-To- Build ; Editor, 
Fawcett Publications, Inc., F. ‘a - ae Bldg., 
Greenwich ‘ nnecticut 
SAVE \ WEAR and tear on your car. Shop by 
mail. T € ar will 





advertisers 
pply your 1 l 


AUTOMATIC 





PHOTO Enlarger and Copying 
M. F 48 











Machin ‘ree Circular. Ideal-T 
West 23rd Street. New ork 
PHOTO FINISHING 
THE PHOTO Miil. Immediate Service! No 
Delay! Eight exposure roll developed, 
printed and your choice of two beautiful 5x7 


double weight professional enlargements, one 
tinted enlargement, or eight reprints for 25¢ 
coin, Developing and eight Jumbo prints 30¢ 
coin. The Photo Mill, Box 629-K, Minne- 
apolis, Minnesota. 
FOR THE Discriminating Amateur—8 ex- 
posure rolls, 2 prints each, 25c. Miniature 
rolls enlarged 2 to 6 times, ‘8 exposures 25c. 
16 exposures 50c. 35mm. 36 exposures, 3x4 
enlargements $1.00 Unexcelled quality, 
prompt service. Paramount Photo, 1583—Ist 
Avenue, New Yor 


KOLL Ss DE VE LOP ED, 








16 prints or 8 prints 






























































Chemical Powder Dries 
Out Damp Rooms 





photo dark- 
laundry rooms, 


workshops, 
vaults, 
can be kept free of damp and musty 


Basement 
rooms, closets, 


air with an inexpensive chemical 
powder now being marketed. Placed 
in @ one-piece, triple-V-shaped basket 
10 Ibs. of the powder, being exposed 
to air on all sides, absorb excess 
moisture from the air, then continue 
to function by removing dampness as 
fast as it occurs. One contanier is 
recommended by the makers for each 
800 to 1,000 cu. ft. of space. Drippings 
from the basket are valuable and can 
be saved for melting ice on sliz>ery side- 
walks, eaves, and waterpipes; or for 












































and to repel hot sparks much more enlargement coupon, 205c. mm. de- 
easily than glass. Yet the raw materials veloped, eanete ed 3x4, 36 exposure, $1.00. 18 settling dust in gravel driveways and for 
used in their manufacture are such | exposure, 7c. Reload’s Kodak Film, 5tc. killing weeds. 
opaque substances as coal and petroleum. — ra e — - 7 225 Shelter St., 
wheste fev c x 
hae fon [so- vi s 50% less. Spooled or 
ROLLS DEVELOPED Double Prints in | ESO-S 8MM movie films 50% less. Spoc o 
FINGERPRINT COURSE, Simplified, 1942 Snapfolio 25¢. Reprints 20¢ Dozen, En- | _, Dulk. . for D-10 a ESO-S, 3945 
Edition, Satisfaction guaranteed. $1.00 | largements 8 _Exposure 25c, 16 Exposure 40c, Central. Kansas City, Missouri 
prepaid k Mashak, 4114 Olive, St. 36 Exposure 7 Eshlemans Studios, 120-08J FOR SALE—Good used 16mm. sound fea- 
Louis, Mi a. Liberty, Richmond Hill, New York tures, shorts. Bargain List Free. Blackhawk 
OLLS DEVELOPED and 4x6 oversize gloss} Film, Davenport, Iowa. 
DETECTIVES—WORK Home—Travel, Ex- | QUIS DEVELOPED ame gece 12 exenare | — arenpa 
perience unnecessary. Detective Particulars | g5- 16 exposure 60c, Overnight service, SAVE 50% ON movies. Bargain ciroulars. 
free. Write, George Wagner, 2640-V Broad- Clemet Photo Service, 1318 W. Columbia Genera Company, Davenport, Iowa, 
SS ae Ave.. Philadelphia, Pennsylvania. BARGAINS! 35MM. films. Silent. Sound. 
HYPNOTISM | 1942 35MM HIT! 36 exp. rolls, fine grain, | Demsey, 1223 Berkley, Youngstown, Ohio. 
} enlarged 3%4x4% glossy (except Univex) 
HYPNOTISM. COMPLETE 20 Method | 8c; 18 exp. 55 * Include postage with re- HOME MOVIES 
Course 25c. Western Institute Hypnotism, | mittance. ‘Studio 35,"" Box 677, Grand a ee " Satie ‘ 
D-1313, Palatine, Mlinois. Central P.O., New York City PER. 3008 100TEE Nets gate Ste, GHD 
E Ja . ssee. 
EVERY PICTURE an enlargement! 8 spar- 
MUSIC—INSTRUMENTS & INSTRUCTION | “ijing deckle-edge Enlargements and roll AUTOMOBILES—MIDGET CARS 
NEW POPULAR text book, scientific piano | developed 25¢ coin; 116 size or smaller; en- - 
tuning and’ servicing, $3.00, Howe, 116 | large reprints 3c, Enlarge Photo, Box 791C, | WHIRLGAS SUPERCHARGERS, $3, —~ 
Pinehurst’ Ave., New York Boston, Massachusetts pratvenew a met a = ——— 
LEARN SWING piano! Postal brings free | °°°!4t FILM developed in fine-grain DK-20, make, year, Wrench installs 15 minutes. John 
enARN & re : ~ each pictu larged 3% $1.00: a ~ etroi 
folder Christensen, 768 Kimball Hall, to . ase at Healt TA Bs $1.00.) Hanley, Manufacturer, 5719 Loraine, De t, 
Chicago. Stanley Studios * Rox 760q, Atlanta, Georgia. Michigan. 
SONGWRITERS QUALITY DEVELOPING—Prompt Service. | AUTO OWNERS: My $1.00 Diagram shows 
— . 6-8 Exposure Rolls two each, 25c. Free En- how to operate auto on Cheap Kerosene. 
SONGWRITERS—SEND Poem for Imme- | jargement Ceupon. Postcard brings mailer, M. E. Lipscomb, 300 S. Burlingame, West 
diate Consideration and e Rhyming Petyt Studies, 3310W 65 Street, Chicago Los Angeles, California. 
victic , ha hers, 166 Woods —— - one 
Buldine, Chicago Drcthers 366° Woods | SMAZINGLY BEAUTIFUL hand colored | R & R Mfg. Co., Box 546, Anderson, Indiana. 
—_ = prints 6-8 exposure roll developed, printed Speed Equipment for Raeing Cars, Boats 
“SELL YOUR Songs’? New Booklet, 25e— | 25c trial. Reprints 4c each. National Photo | and Midgets. Catalogue 25¢c. Fuel Data 5c. 
music set to words $1.00. Commonwealth Art. D116, Janesville, Wisconsin. Instructions $1.00. 
Conservatory, 423 7th Street, Boston, Massa- | po DEVELOPED, Eight Snappy 4x6 En- 
chusetts largements, or Sixteen Sparkling Prints eran sucess a 
: : 25e. Crys 8 59-V, $ " SONVE car to bu 
SONGWRITERS, write for free booklet, - Rh mag a a a Save up to 70% fuel costs. Cheap installa- 
Profit Sharing Plan. Allied Music, Dept. tion. Wonderful performance. Proven factory 
45. 7608 Reading, Cincinnati, Ohio. method. Different and better. Costs nothing 








AMAZIN 
C32, 2157 Ne. 


G, _ convincing 
Avers, 


SONGWRITERS! 
offer. Hibbeler, 
Chicago 
WANTED ORIGINAL 
Star Music Masters, 
Bo ton. 





Poems. Five 
Building, 


Song 
629 Beacon 


MOTION PICTURES & SOUND 
EQUIPMENT 








film—8-l6imm. Big savings. 
Plans for build- 
all formulae, 


BULK MOVIE 

Fine grain, non-halation. 
ing movie processing outfit with 
25c. Also bargains in accessories. Write for 
free circulars and film sample. Superior, 
Dept. F-7, 188 W. Randolph, Chicago. 





Write for free circular Noe. 


to investigate. 
201-204 Mana- 


5A. Harrington Company, 


chester Building, Portland, Oregon. 





NEON V for Victory installed on Car. 

Transformers. Takes no current from the 
Battery. $5.00 Complete. Pontiac Neon Mfg., 
51 N. Parke, Pontiac, Michigan. 
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Autoists Can Brand Car 
Tires Protectingly 

















Steers and horses are commonly 
branded with their owner's mark to 
identify them easily and protect them 
from theft. The idea now has been 
adapted by car-owners whose tires are 
as precious, and in as much need of 
protection from thieves, as the afore- 
mentioned critters ever were. The 
young woman in the photograph above 
is pointing to a newly-branded tire, 
the brand having been added to the 
tire by use of an inexpensive, new 
marking kit just put on sale. Gummed 
stencil letters and figures are arranged 
on the tire wall's surface and daubed 
with a fluid which eats into the rubber 
far enough to leave a permanent 
identification. Both inside and outside 
of the tire are branded to foil thieves 
who plan to show only the unmarked 
side to view. 





for Automoti 
for free I rat 
2112 Addi 
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es, Write 




















MANUFACTURING 


MODELMAKERS, DIEMAKE 

workers jours, Turnstiles, 
Baum’s Specialties, Wyandotte, 
Missouri 





. Brass- 
Circulars. 
Kansas City, 








INVENTIONS FOR SALE 


INVENTIONS FOR Sale: Non Chip Opener 
} and 3 different Metal 6 Bottle Carriers 
for Beverages. Write G. H. Hutaff, Jr., Box 
716, Wilmington, North Carolina. 


FOR INVENTORS 


INVENTORS:—HAVE you a_ useful, non- 

military invention for sale? Practical new 
ideas, patented or unpatented, urgently needed 
by manufacturers and consumers. Write for 
letails. Cl irtered Institute of American In- 
Dept. 5-B, Washington, D. C, 














| ventors, 





SELL your invention vourself! 
Owen, Detroit, 


INVENTORS! 
rite ‘ mpton, uo 
Michigan 





Blanks, instructions 
California, 


GET YOUR own 
— Ht Sulting 


rig FOR 
bull 


patents 
Campbell, 


Sons, 


inventions. 
Chicago, 


berry ideas and 
\-441 Pleasant, 


PATENTS 


any Ec NTORS: —FORE SIGHT! D manufac- 

rers already plannin post-war sale of 
new non-military products. If you have a 
useful invention, patented or unpatented, write 
Chartered Institute of American Inventors, 
Dept. 5-A, Washington, D. C 


|} INVENTIONS PROMOTED. 














Patented or 





























Unpatented. Write Adam Fisher Co., 582 
Enright, St. Louis, Missouri, 
PATENT ATTORNEYS 
INVEN" TORS PROTECT your idea with a 
Patent, ure ‘Patent Guide’ Free. No 
harge By preliminary information, Write 
Clarence A, O'Brien and Harve Jacobson, 
Registered Patent Attorne 2:B-G Adams 
Luillding, Washington, D. C. 
INVENTOR’S GUIDEBOOK” containi 
0% mechanical movements and advice alout 
enting, selling inventions, also “‘Kecord of 
‘ Free Frank edermann, 
( Patent Attorney, 151 Nassau 
Street, New York 
INVENTIONS WANTED 
INVENTORS SMALL manufacturers need 
new inventions for altered civilian markets 
If you have a practical, useful idea for gale, 
rite Chartered Institute of American In- 





entors, Dept. 5-C, Ww ashington, D. 


INV ENTORS: I NPATENTED ievention 
now salable with positive safeguards under 



























Houston & Logan Conversions, om, | patent laws, New, low-cost procedure. Com- 
terkeley, California 7 plete details, free. American Patents Corpora- 
TIRES BAD? Repair your own. Inexpensive, n, Dept WV Washington, Db. Cc. 
no equipment, instructions 50c. Irving, | INVENTIONS 3 PROMOTED. Patented — or 
R367, Haverhill, Massachusetts. . npatented. Write Adam Fisher Co., 582 
pease ae . ight. St. Louis, Biissourt. 
TIRES. ANYONE ean rebuild Fr action re- | { ree FOR Inventions—patented or unpat- 
treading cost. Stamp pleas¢ tox 1081X, ented. Mr. Ball, FB-9441 Pleasant, Chi- 
Bismarck, North Dakota a . ° 
cago, Tilinois. 
MOTORCYCLES, BICYCLES, MOTOR 
SCOOTERS MODELS & MODEL SUPPLIES 
MODEL PUSHER Plane that’s far superior 
MOTORCYCLES, RECONDITIONED. New, to conventional gas models, Pusher protect 
used, parts and accessories All makes propeller and motor from damage on rough 
large stock, Bargains. Illustrated catalog, | jandings. Terrific climbing ability. You don't 
l5e. Indian Motorcycle Sales, Kansas City, save to be an expert to make it. For complete 
Missouri. nstructions, plans and diagrams, send 25¢ to 
" = " How-To-Build-It’’ Editor, Fawcett Publica- 
Bt ~ ee ae ae tions, Inc., Faweett Bldg., Greenwich, Con- 
easily muilt, operate cheaply, Yr - Specif Seal 
Detailed plans 50 cents. Leland’ Hoke, 313 | “ccticut._Specity Mookles 
Market Street, Watertown, Wisconsin SHIP MODELS 
MACHINERY, TOOLS & SUPPLIES SHIPS! NEW catalog; Kits, fittings, acces 








BRINKS’ BARGAIN Bulletin: New—used 
machines, motors, tools for all shop 
Brinkerhoff. 36 Walker St.. New York City. 
RECLAIM DULL and broken drills with 
Nu-Way Drill Grinder. Circular Free, 
Tractor-Lite Mfg. Co., Sidney, lowa 





attachment for 
S11-C East 


like factory: 
Cheap. Factory, 
Missouri 


GRIND DRILLS 
bench grinder, 
11. Kansas City, 


ELECTRICITY & ELECTRICAL SUPPLIES 











SAVE WEAR and tear on your car. Shop by) 
mail. These guaranteed acvertiser will 

supply your needs satisfactorily 

ELECTRIC PENCIL: Writes—Engraves all 
Metals. $1.00 postpaid. Beyer Mfg., 4515-G 

Cottage Grove, Chicago. 

30 When Anszwering A 








sories, 128 er: pages 25¢ (contains 
refund coupon). Polk 429-D Seventh Avenu 
New York City : 
HOW TO put a ship into a bottle. Anyon 

can do it For mplete directions, seml 


r 
®5e (no stamps) to Box 825, Hyannis, Massa- 


husetts 


MODEL RAILROAD SUPPLIES 























RAILWAY MODELS, Complete Line In- 
formative Catalogs O gauge 112 Pages 2%« 
HO 48 Pages 15e. Walthers, 235 Erie, Mil 
waukee, Wisconsin 
MODEL ENGINES 
NEW MODEL Airplane Motors $3 each 
Particulars, stamp. Ace, 1017- MI North 
McBride, Syracuse, New York —_ 
LATEST ENGINE Catalog 25¢. Refunded. 
Howardeo., M-2417 North Ashland, Chicago, 





MECHANIX ILLUSTRATED 


Sound-Deadening Booth 
Creates Privacy 


The punch and clatter of bookkeeping 
machines can be prevented from dis- 
turbing the work of the rest of the office 
with a new three-sided booth-like 
device on leas which can be pulled over 
the main part of the machine. The 
booth deadens the sound so that the 
operator practically occupies a private 
office—yet is instantly available to 
fellow-workers. Besides this advantage, 
the “private office’’ does not take as 
much space or expense as creating a 
small, separate room would require. 
An adjustable-arm lamp is attached to 
the booth and two fluorescent lights 
are built-in so that superior illumina- 
tion can be given the operator's work 
shelf without glare. There is also a 
ventilating fan. 





HOME CRAFTSMEN 












































WOODCKAFTSMEN—THREE &xii,_ three 
6x9 whatnot patterns all for 25c stamps or 
coin, Catalog free. Carter Brothers, Ferrum, 
Vircinia 
BUILD-IT-YOURSELF 
i . iL. a YOUR tractor from second-hand auto- 
-st Convert your horse drawn farm 
a... into Souther drawn equipment 
Nolan’s Garage, East Wareham, Massachu- 
tts. 
FOR THE HOME 
DEFENSE WORKERS, mechanics, etc., use 
Emul-soap the new, odorless liquid soap 
that dissolves grease, removing it instantly 
from hands Also antiseptic, preventing in- 
fection, healing cuts te economical, use 
Emul-soap. Rush 35c (coin only) tox 1916, 
toston, Mussachusetts 
BOATS, OUTBOARD MOTORS 
ENJOY ALL the thrills of fishing and sailing 
in your own beautiful 18-ft. Cabin Auxil- 
iary Sloop. Easy to build if you follow in- 
structions Complete plans, diagrams and 
instructions, only 25« Specify sooklet 1, 
Write today to How-To-Build-It Editor, 
Faweett Publications, Inc., Fawcett Bidg., 
Greenwich, Connecticut, 
U-MAK-IT BOATS—Easy-to-Build. Kayaks, 
Rowboats, Dinghies, Outboards, Inboards, 
Sailboats. Runabout for auto engines. Over 
”) in stock, Complete kits. Simple to assem 
ble. Send 10¢ (coin) for all catalogs with 
illustrated construction details. Largest selec- 
tion offered. Kayak Boat Co., 152A-East 129th 
s New York City 
ROWBOATS FOR home assembly. Kits 
is $19.85. 10, 12, 1 oot sizes available 
Waterproof marine plywood construction. All 
parts ready-cut for quick easy assembly, Write 
for Free folder. C. R. Dillabaugh, 7926 N. |! 
Mallory, Portland, Oregon, 
I U LL SIZE cut to shape patterns, blueprints 
1.75 up. Pleasure boats, to 38 feet Knock- - 
= Frames Illustrated Build A Boat’ 
catalo l0c. “How to Build Boats’ book, 
$1.00. Cleveland Boat Blueprint Co., Station 
A-25C, Cleveland, Ohio, 
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OUTBOARD MOTORS—used and rebuilt SPECTROSCOPES 


OLD GOLD WANTED 





bargains, list free. = parts, save money, 
Crandall-Hicks Co., Commonwealth, 
toston, Massachusetts, 


SFE CTROSCOPE for quick chemical analysis 
50. Cudding Sons, Campbell, California. 

















FORD AND Zephyr marine conversions. 10c TREES, SHRUBS, FLOWERS 
coin, Lehman Engineering Company, Dept. " I 
> ° BO-KO: E NOU GH to make 4 gallons an 
C. Newark, New J Jersey. 100 ex Gpreuts $2.56. 
Jonestown, ssippi 








OUTBOARD MOTORS, used parts, Outboard 

a hxchange, 1194 Kemsen Ave., Brovklym, | BIRDS, SMALL ANIMALS, OTHER PETS 

: ANIMALS, BIRDS, Reptiles. All_ kinds. 

SPORTING Scene, Frenne TACKLE, Send stamp for lists, Snake King, Browns- 
3 


ville, Texas. 

















FLYTYERS—LARGE assortment feathers, — 
hooks, hackle, vise, instructions. Complete PERSONAL 

kit, $1.00. Fisherafters, Box 8uiM, Wor- WIN PRIZE Money: So0klet—**Successful 

eester, Massachusetts Contesting *’ Shows how. 10c vostpaid. Bul- 





> s OaenEe rwe . “ae letin listing $100,000.00 prizes included. 
WANTED—GUNS, equipment. Buy, sell, World Publishing, 4515-K Cottage Grove, 




















trade. Gordon Joslyn, Greenfield, Massa- (anaes 
chusetts icag 

SEND 10¢ FOR List 100 Used Guns. Fray- eae ‘eo A | aon re ~_ 
seth’s, Willmar, Minnesota. tails, Star Products, Dept.—A, Buffalo, New 
FLYTYER—“ABC”’ chart method York, 

rou quickly. Two dimes. Satisfaction. Pish- | qyspatp (INTESTINAL Aid) for clever, 
crafters, Box 804M, Worcester, Massachusetts intelligent, busy people. $1.00 postpaid, 

ARCHERY Address Testaid, 18240 Lasher, Detroit 








ATTRACT SUCCESS, confidence, happiness, 
health, through secret mind power. Particu- 
lars Free. Ontology, Sedalia, Missouri. 


BOWS—ARROWS Construction-Instruction 
Book 50c. Catalog free, Archery, 617 South 












































GUARANTEED HIGHEST prices; Surprise 
Gift. Mail any jewelry, teeth, watches, 
rings, eyeglass frames, diamonds. Reliable 





compar Free information. Consolidated- 
Ward, Box 810, Dept. L-2, Chicago. 


WATCHES, WATCHMAKING, ETC. 


WATCHMAKERS’ MATERIALS, Tools, 

Jewelrs—bought, sold, Best prices for Old 
Gold, Diamonds, Free Catalog. Ben Segal 
Company, Box 150, Chicago. . 
ELGIN, WALTHAM Watches $3.50. Make 

big money. Free watch and jewelry catalog 
Plymouth Jewelry Co., 163-C Canal St., New 
York. 

















MISCELLANEOUS 
SAVE WEAR and tear on your car. Shop by 
mail. These guaranteed advertisers will 
supply your needs satisfactorily. 
75 DOUBLE EDGE razor blades postpaid for 
dollar bill, Howard Co, P.O. Box 33¢ 
Libertyville, Illinois 
MAGIC SHORTHAND Typewriting Course 
Sensational 25c. Jones, 1210M Dudley 
tica, New York, 
;URIED TREASURE, Minerals, free book 
let, photographs, Fisher Laboratory, Palo 
Alto, California. 
MORE BUYERS for your money, Write to 
































State, Chicago. Bi ‘ > 
ROME tac KLE for finest archery eq — ER ALL Illegal coin machines! Par- N Ww rie City 23rd Floor, 1501 Broadway 
"ment. Catalogue 3c, Box 166, Rome, New ticalars, 3c stamp. Devereaux, Box 212-W, | Sew York City. 
Tork, a . Rattle Cree Michigan. LUMINOUS PAINT—new brilliant % 07 
MEXICAN LEGAL Matters. Wm. Cocke, _bottle 25¢, Fabiano Chemical, Elberon 
FIELDGLASSES, TELESCOPES, Reliable American Attorney, El Taso, New _Jer 

MICROSCOPES. ETC. Texas, DIVING HELMETS, Pumps. Reasonable 

LENSES—BUILD your own telescope, field James Monroe, Box . Middletown, Ohio 
glass, microscope, riflescope, ete, Assor “sen nt MONUMENTS 

of fifteen lenses—$1.00 postpaid. Sli v MONUMENTS—DIRECT Low Prices. Freight WANTED—MISCELLANEOUS 
chipped on edge. Satisfaction absolutely eed Paid. Lettered. Guaranteed. Free Catale CASH! GOLD, jewelry, teeth, coins, dia 
anteed. American Lens Company, 324 North ard samples. Write Granite-Marble Factory, monds, mercury, ete. Ship! Simon's, 353 
Mayfield, Chicago Ai7, Oneco, Florida Old Arcade, Cleveland, Ohio 











BEGINNING WITH THIS ISSUE 
ALL MECHANIX ILLUSTRATED CLASSIFIED ADS ARE GUARANTEED 











Editor’s Workbench Chips 





[Continued from page 25] 


war-time short-cuts and economies with ma- ones along to other MI readers. We and they'll 
terials, Mr. Ratcliffe used the cans to sub-irrigate be all-fired grateful. 


his garden, to get better quality vegetables during 
the summer, and a supply of canned goods for a 
balanced diet in winter 

To subirrigate he cut out the tops and bottoms 
of the oil cans and buried the cans like clay tiles 
in rows about 3 feet apart and about 8 inches 
below the surface. He planted his vegetables in 
rows close together to shade the ground as much 
as possible and to keep down the growth of weeds. 

In repayment for this underground work, his 
garden—40 by 60 feet—netted the family more 
than $50 worth of foods for canning, during the 
dry summer of 1940. Planning his Victory garden 
last spring, Ratcliffe buried more cans and placed 
them closer together. He also enlarged the size 
of his garden plot and is due to get a bumper crop 











in *42, 


Robert Macloud, of 1847 Religious Street, New 


While you who have good soil, room, and time Orleans, La., built this II-foot motor launch from MI 
f, ‘i Tin a = . ee oo plans. "The plans were so clear that it was a snap 
for a Victory garden have long since completed Building it—'’ he writes, He also built the trailer 
the planting, Mr. Ratcliffe’s idea is one you may upon which the boat is shown in the Photo. Ae 

P oi . . ’ * aa horsepower Briggs and Stratton engine drives her, Bo 
be able to adapt even yet. It's these little smart caus aod the hendies lee. te ako ois oo Gab be 
tricks for increasing production that mean a lot can't see how the boat's one get much rest, 

because she's going to be used for fishing in the day 


nowadays. Probably you have thought up and time and for swimming when the fishing’s done. Mr. 


applied many original ones successfully yourself. 
Let us hear about them! We'll pass all the good Certificate of 


JULY, 1942 I’) } ina Advertisements, Please Ment VWECHANIX 


Macloud did a nice job on this little boat, and for 
his snapshot he ets a $3.00 Workbench award and a 
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THRILLING! 


THE GREATEST STORY 
OF THE WAR 


INSPIRING : 





ERE is the most thrilling and inspiring story of 


the day! MacArtuur, Hero or Destiny packs 
within the covers of one book the complete life story 
and more than 80 excellent photographs covering 
the amazing career of America’s greatest military 
leader. This story, though strictly factual, is more 
thrilling than any adventure story and more inspir- 
ing than a dozen editorials on patriotism. All the 
highlights of Gen. MacArthur’s spectacular personal 
history, from boyhood to the present day, are thor- 
oughly covered. MacArtuur, Hero or Destiny is 
on sale at your newsstand. Or you can order by 
mail, using the coupon below. Only 25 cents. 


CUT OUT AND MAIL TODAY! 





Mc-MI-7 


Fawcett Publications, Inc. 
Greenwich, Conn. 


Gen. MacArthur my hero, too. Enclosed find 25 
cents in cash, money order, check, or stamps for one copy 
of MacArtuur, Hero or Destiny. Send it to me 
postpaid. 

MAM ccccccccscccccccccovcecoccccoccccesccceeccceccccceces 
ADDRESS .ccccccccccccsecs PIUTETESIITIT TTT TTT TTT Tit tte 
CITY .cccccccccccccccsccccceccsccsecocs STATE ..cccccccccces 


(CANADIAN ORDERS NOT ACCEPTED 
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Letters To The Editor 


To the Editor: 

Here comes a contest entry from a mining camp ig 
the mountains of east central Arizona, a spot so far re 
moved from the hustle and bustle of city life that maj 
is brought into camp by Pony Express rider—to ou 
knowledge, the only place in the United States that is 
still served by Pony Express. 





Raymond Loomis 
Sombrero Butte, Arizona 
Unfortunately, Reader Loomis didn’t win the aire 


plane.—Ed. 


To the Editor: 

I have a wheel chair with no identification marks a 
it, and it has been only with the greatest difficulty and 
delay that I’ve ever been able to get parts for it. With 
the priorities and shortages now in effect, it is next to 
impossible to get anything but promises 

I've always noticed how MECHANIX ILLUSTRATED 
readers seemed like a large family with mutual inter 
ests and good will and wondered if I might ask a favor, 
I would like to get in touch with any company or in 
dividual who might be willing to make a couple of 
7-inch wheels for me, or if not that, repair a couple that 
daily threaten to “let me down.” MI seemed the logical 
place to ask this favor. 

Chester L. Marks 


413 West Green St. 
Ithaca, New York 


To the Editor: 

I note in your May issue that you have been recei» 
ing numerous letters in regard to the “Lost Dutchman 
Mine” in Arizona, described in your February issue. 

I am considering organizing an expedition to makes 
search for this mine, which will last for an entire year, 
if necessary. Inasmuch as there are so many interested 
in an expedition, I believe it would be better to combine 
into one expedition and make the search for at leasta 
year. In this length of time every square foot could be 
covered over several square miles, and the chances fe 
success would be much better. 

I would like to hear from anyone interested 

H. M. Tucker 
404 Hassett Avenue 
Fort Worth, Texas 


s . * 


To the Editor: 

I read an article published in your May issue, whid 
astounded me. It dealt with the famous—or infamous- 
legend of the “Lost Dutchman's Mine.” 

I am a mining man, therefore I am NOT going to sa 
there is no gold in the “Superstitions.” There could be. 
But I have lived in this part of Arizona most of m@ 
forty years, and I have never seen, heard of, nor talked 
to anyone who ever found any there—and the searches 
have been numerous, including the man who in 185 
staggered into Phoenix, thirsty, footsore and exhausted 
with a lurid tale of finally having found the “Le 





Dutchman Mine.” To prove it he had a tobacco can ful 
of nuggets. After tying up the entire sheriff's fore 
for several days, with resultant publicity, the gold wa 
discovered to be melted dental gold 

Tell these would-be prospectors, who probably har 
never seen gold except in jewelry, to stay home, work, 
and buy U. S. Bonds with that money, instead of wast 
ing it on an expedition. There may be a “Lost Dutd 
man Mine” but scores of the toughest, wisest, dese 
trained prospectors in Arizona have hunted for it dom 
through the years, and it still remains—lost. 

E. M. Cross 
Superior, Arizona 


To the Editor: 

I have built your Torpedo Boat and have found it® 
be an excellent model for boat builders. The total cos 
excluding the propeller assembly, was only $1.50. 

I hope you will keep putting out those swell bet 
plans for I'm an ardent boat fan. 
James Bufano 
Hoboken, New Jersey 
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Works off 110 volt electric light circuit. For 
this unheard of price you can get the mar- 
velous Dynamic Super-Charged Trans- 
former Type Welder complete— 

ready to plug into light socket. The 
Dynamic does both metallic and car- 
(7 bon arc welding. You can also solder 
and braze on the lightest material. 







— all set in m. profitable field. In a year 








Poun HOUSE WIRING 


Save Money! 
Here’s a practical, easily understood 
guide for househoicer and handy man. 
Explains and illustrates proper layout 
and installation of indoor and outdoor 
wiring for lighting and appliances. 
Simple—concise—96 pages, over 100 
illustrations. Cloth bound. 


ORDER Pry. 2e5%tnaee ONLY 
TODAY Postaq: prepaid i $1.00 


FRED’K J. DRAKE & CO. 













WORKS ON IRON, STEEL, TIN, BRASS, COPPER AND ALL OTHER METALS 


With our free instructions you can in no time do finished repair jobs. BIG PAY AGENTS WANTED! 
IN BOOMING WELDING INDUSTRY. Once you have the Dynamic outfit, you 
a Dynamic Welder costs you Less 


an 6c a Day. Write for FREE particulars TODA : i 
ow DYNAMIC WELDER CO. 7225-TX, Silverton Road, Chicago, Winois |_*"(" TODAY. 


WELDS Fewoers., 


CYLINDER BLOCKS, 


BODIES, FRAMES, ETC 
Does Farm, Factory 
and Home Repairs 


Without previous welding ex- 
perience you can make for your- 
self as much as $5.00 on a repair 
job that can be done in less than 
one hour. Many welders make 
as much as $15.00 to $20.00 a 


day. The Dynamic Welder is 
EASY PAYMENTS light and easily portable. 


eal TASS 





Get our big profit plan 
and 10-day _ trial offer. 














Now Anyone Can Sharpen 
gb 


Lawn Mowers 
eTird 4h am-lil- Me t-E 18] 





This amazing device fits mower-blade 
perfectly. You simply slide it along the 
entire length of blade a few times, and 
presto! mower is sharp and keen cutting. 
Dandy for sci 
Days Free. N 

you wish to. Just mame and address on 
peries. When sharpener arrives deposit 






nn 1 $1 : $1 ith postman. plus few pennies post- 

‘ age. sence now and we p: het postage. er way, we guarantee 

628 W. Van Buren St., Chicago, Hl. you! il be pleased or anytime within 30 Sse Tocorn shai mer and get 

Drake books sold by all leading gene back! Because of war, supply .. limited, md today to 
booksellers KEENEDG + 1017 Main Street, Merrill, tow 

















—— SW ORvITIIGN | AUTOMOBILE RACING BOOK (Fiz Eaton 






Many Finish in 2 Years 


Go as rapidly as your time and abilities permit. Course 











12 Chapters, 77 Illustrations dirt track, championship 
and midget cars. How to build engines, chassis and 

lies. Why the fast ones are fast and 
how to make them fast. How to speed up 






equivalent to resident school work— prepares for college Ford V-8 cars and rebuild Ford A 
entrance exams. Standard H.S. texts supplied Diploma. and B engines. How world’s record 
Credit for 5. . subjects already completed. Singte gubjects if de- cars afe built. Official AAA 
si Hig i o Dow are + oe ~—y pie midget rules and _ international 
siness s' se tea: a! “ . , > > 
bosingse an {inde ek el f i = Os formula, Order NOW! $1.00 Post 
Bulletin on request. No obligation paid; $1.15 C. O. D. Money back if not satisfied, 
merican School, Det. #828, Drexel at 58th, sh RAY F. KUNS, Dept. A-43, Madisonville, Cincinnati, Ohio 











Suiy ENGINEERING sn Home 


With A Chartered Educational Institution 


Courses in Eng neering: Electrical: Givi 1 Mechanicat; Drafting Archi- 
tectur Steam Aeronaut lio: Structural; 





tomot 
Indu trial: Highway; "aearal arr marine 









ation; Air 
Co Chem al; Philosophy Fx tue: ation; Public 
Healt tedical Jurispr ry iology:; 1ysics; Chem- 
istry y 1. Science Theol« Law; Agri ABs Business 
Trai Accounting; Mathematics; Statistics 








MeKINLEY. ROOSEVELT INCORPORATED, 4610-DC, Sheridan Rd., Chicago 








| ie. allowance on your camera ro anew or 
used model of your choice. Write giving description 
of present camera and tell us what you want. Write 
for free MOVIE or STILL Bargaingram. Dept. MD 


CHICAGO. ILL. 








W. MADISON sT 





r Coren BE AN OFFICER course. Status of Cadet in U. S. 
; Naval Reserve during training. And 


license and Naval 
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Are you between 18 and 23? opportunity for a lifetime career. 

High-school educated? A Send coupon today 

U. S. citizen? Anxious to get 

in and pitch for America? U. S. MERCHANT MARINE 
Train now to be an Officer [P™—-Fill out and mail - TODAY =——=4 

in the fast-growing U. S. Mer- 

chant Marine. Ship Officer’s 

Reserve 

commission after graduation. 


U. S. Merchant Marine $65 per Month — All Expenses 


Offers Wartime Jobs With Good pay, good quarters, dur- 
a Peacetime Future ing 16-month shore-ship 


Supervisor of Merchant 

Marine Cadet Training 
U. S. Coast Guard, Box 71 
Washington, D. C. 
Please send me, FREE, and without 
obligation, Information Booklet of the 
U. S. Merchant Marine Cadet Corps. 
Name re 
Street cece 
Bi et eawnwawaes Diets. cvccase 


Ca cs cas cr cos cD ce ts ems 
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HE twin-motored 

Dornier Do 18K2 
presents an unusual 
engine arrangement. 
Although the forward 
engine is cooled in con- 
ventional manner, air 
for the rear engine is 
drawn in through a duct 
above and behind the 
engine, then drawn for- 
ward by a fan, driven 
through the cooling fins 
of the motor, and re- 
leased backwards along 
the sides of the nacelle. 
The engines are each 
865 horsepower, the rear 
one driving its propeller 
through a shaft. Note 
the arrangement of inlet 
and outlet cooling ducts. 
This is a Nazi plane. 


A.—COOLING AIR INLET TO 
FRONT MOTOR. 


B.—COOLING AIR OUTLET 
FROM FRONT MOTOR. 
C.—COOLING AIR INLET TO 

REAR MOTOR. 
D.—COOLING AIR OUTLET 
FROM REAR. MOTOR 

Ss 


— 
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MOTOR... __ REAR MoTOR 
REAR POTLET D (am WET 'c’ 



















OIL COOLER 


INLET: O 



















TOP VIEW OF NACELLE. 
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BOMBARDIER 


Fly on a raid with an RAF air observer, 
highly-trained key man of every bomber crew! 





Near targets, the AO (inset) in each bomber in the raid formation peers through the sight, finger ready on the bomb-release. 


by Flying Officer John L. Scherer 


Royal Canadian Air Force 


ne in England” a huge bomber motors. Armorers climb aboard with ammu- 
\J is being loaded with fuel and bombs. nition for the machine guns that protrude 
It is one of a dozen scheduled for a night raid from the numerous turrets bulging from the 
on an industrial town in Naziland. Mechanics fuselage sides, bottom and top. They don’t 
swarm over the planes, filling the empty overlook the tail turret with its four guns— 
tanks with gasoline and oil for the powerful a real stinger for a man-made wasp. Carts 
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Equipped with parachute, life-preserver, and inter-communi- 
cation set, and bundled against altitude cold, co-pilot and 
pilot watch for enemy interceptor planes. (Below) Whitley 
bomber's tail gun-turret, deadly stinger of a man-made wasp! 





are wheeled out toward the bombers, each 
carrying a 500-pound bomb to be loaded 
aboard the planes. Only six bombs to a plane 
because of the heavy fuel load—for the 
objective is far away and it is a two-way 
trip if the fates are kind. 

The motors bark to life while the mechanics 
scan numerous tiny dials on the illuminated 
instrument boards in the cockpits, warming 
up the engines to the point of smooth opera- 
tion. Inside an office in one of the hangars, 
the bomber crews crowd around a table. A 
Group Captain is pointing his finger at a spot 
on a map similar to the maps on which the 
bomber’s air observers have previously 
plotted the course to the “target for tonight.” 

“There’s your objective, men. You have 
your orders and have plotted your courses. 
Your aircraft are almost ready. Good luck!” 
The floorboards echo to scuffling feet as the 
cfficers and men rush out of the room and 
head for their respective aircraft. The night’s 
work has started! 

The AO-bombardier whom we'll accom- 
pany has climbed aboard his plane and 
made his way to the plotting table located 
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The Short-Stirling bomber can carry a greater weight of bombs 
than any other in operational service. the destructive ‘Bundles 
from Britain’’ being loaded by the squad above were trundied 
planewards by a tractor (be/ow). Maximum bomb load is six. 


just aft of the pilot’s cabin. He makes a last- 
minute ~check—maps, protractors, slide rules, 
pencils, pads, computer, etc. All are in place, 
ready at hand. 

“Up front” the pilot plugs in his inter- 
phone and checks with each crew member— 
“Navigator, all set?” The answer comes back 
promptly—“Navigator here, sir. Everything 
tip-top.” In a few minutes the pilot has 
checked with each gunner in the tail, belly, 
nose, and side fuselage positions. All are in 
position and ready to go. So, upon receiving 
a “take position” flash from the operations 
hut, he taxies his huge bomber into takeoff 
position. 

While waiting for the other planes to 
assume position, the pilot runs through his 
cockpit check—H-hydraulics (landing gear), 
T-trim (stabilizer), M-mixture (full rich 
carburetor for takeoff), P-pitch (propeller 
angle, full fine for takeoff), F-flaps (up for 
takeoff), G-gas, C-carburetor heat (full cold 
for takeoff). The co-pilot mumbles the 
letters H, T, M, P, F, C, G—and double 
checks the pilot as he runs through the 
cockpit check. All is in order and the planes 
are lined up for takeoff. A signal—and with 
a mighty roar from powerful engines the 
aircraft rumble down the runway and into 
the air. The raid is on! 

Our AO is nervous and he'd be the first 


to admit it. Of course, he has done all this 
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before in practice, but THIS 
is the REAL thing! Doubts 
assail him. Did he plot the 
course correctly? Is the 
mileage correct? But then 
he recalls that he checked 
his calculations with some of 
the old-timers before the 
flight, and his confidence re- 
turns. He speaks to the 
pilot over the inter-com- 
munication phone, giving 
him the course for the first 
leg of the flight. 

The aircraft climbs 
steadily to 12,000 feet. At 
regular intervals the pilot 
inter-phones the gunners. 
He jokes with each for he 
knows how tense they are— 
staring into the black sky 
for signs of attacking enemy 
planes. After checking with 
the tail gunner he turns to 
the co-pilot, “You know, 
that tail gunner is like a 
WOW bird. He can’t see 
where he’s going, only where 
he’s been.” 

The bombers drone on 
through the night sky. They 
are well over enemy terri- 
tory now and anything 
can happen. ANYTHING. 
And it does—bandits are sighted at left over- 
head. 


The port gunner inter-phones, “Enemy 
planes, sir. I can see the flames of their 
exhausts. They seem to be pacing us.” 


The pilot warns each gunner to prepare 
for an attack. Then he heads for a layer of 
clouds below, to conceal his aircraft in the 
billowy mass before the enemy fighters open 
fire. Sensing his intent, the enemy forces 
the issue. They dive for attack. 

The tail gunner is first to fire as the enemy 
come within range, but the other gunners are 
busy, too. A dark shape goes by the bomber, 
exhausts flaming as it pulls up and away. The 
belly gunner reports he thinks he “got one 
of the b——————_—-, sir!” The tail gunner 
reports that the bombers in the rear have 
broken formation and have dived into the 
cloud layer. 

In a few seconds the lead plane is also 
within the cloud layer. The pilot 
knows the fighters will not fly— 
blind—into the clouds because 
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The sergeant gunner climbs into the tail turret. His guns pick off rear attackers 


of the danger of colliding with the bombers, 
and hopes the layer will extend far enough 
to enable the bombers to shake off the pur- 
suit. (Fighters can remain aloft for only 1% 
to 2 hours from time of takeoff.) 

Cautioning the co-pilot to watch the car- 
buretor heat to prevent carburetor icing 
while in the clouds, the pilot calls the AO on 
the inter-phone: “Change course yet?” The 
AO quickly checks his calculations and an- 
swers—‘“Not yet, sir. Keep present heading 
for seven minutes.” 

In due time the AO calls the pilot and gives 
him the heading that will lead them to the 
objective. The plane drones on. A half hour 
later it breaks out of the clouds and the 
AO checks position. He is elated to find 
the plane dead on course. The gunners scan 
the sky but cannot see any enemy planes 
nor the companion bomber aircraft. 

The AO is a busy man now. Check and 

double check. He figures they 


minutes [Continued on page 161] 
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should be over the target in 15. 
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it was cold in the 
house the day the 
maestro posed with 
his beer can calliope 
whistled by a vacuum 
cleaner. Under full 
pressure (below, 
right) it offers visual 
as well as highly audi- 
ble entertainment. 


(Below) The shy smile 
is one of pride—the 
tin can Kostelanetz 
not only made the 
assembled guitars, 
ukelele, and mando- 
in himself but, a true 
virtuoso, he performs 
on them unassisted. 
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IVE an old tin can to W. H. Phillips 
of Sacramento, Calif. once a 
musically-frustrated truck-driver, now 
just a truck-driver, and he’ll probably 
convert it, Lord help you, into a mando- 
lin, guitar, or calliope, whichever you 
require. He spent five years perfecting . 
the calliope shown here. Admirers, 
among whom are said to be camp show 
audiences for which the hard-hatted 
minstrel plays by ear, say the music is j 
first-class, too. 














39 













Howard Darrin, right, sizes up glamour pos- 
sibilities while a helper starts reworking the top. 


Euen Hollywood's 
Carns Are Glameurized ci 


Movie folk demand heightened beauty and advanced styling 






























even for their automobiles! They go to specialist Howard Darrin. 


USIE SWEET may have been 
j lovely enough for the folks 
to name her Miss Home State 
; 1942 and put her on a Hollywood 
train so that all the world could 
know her beauty, but the lily- 
gilders there don’t consider her 
worthy of movie film until she’s 
been glamourized. That’s the 
term for a _ cosmetic-coiffing- 
lacquering ordeal for Susie with 
results that worry Hedy Lamarr 
and delight sweater makers—al- 
though it’s still the Sweet chassis 
underneath. 

A new high-powered car 
affects the upper-income Holly- 
wood mind the same way as pre- 
glamour [Continued on page 177] 








$s | Slanting the top of a Buick door gives it the 
We ! . ‘ rakish lines movie folk gladiy pay for. 
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it the 


M-G-M actress 

nez Cooper relaxes 

in the lever-operated couch-seat 

Darrin installed for her boy-friend, 
M-G-M player Bill Marshall, left, owner of the 
car. Below, he's proudly taking possession. 
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A Torpedo-Destroying Gun 


MECHANIX ILLUSTRATED offers a possible solu- 


tion to the Nazi menace of underwater attacks. 


NV TECHANIX ILLUSTRATED presents herewith 

4 what it believes may well be the answer to Ger- 
many’s vicious torpedo attack on our Atlantic shipping 
—a gun specially designed to destroy torpedoes. 

It is simple. Actually, it is a refinement of an 
ordinary whaling harpoon 

It takes advantage of what apparently is the tor- 
pedo’s only great weakness, which is this fact: A 
torpedo, after it is launched by a U-boat or a plane, 
runs at a speed of only 36 miles an hour and leaves 
a visible wake. 

Many U-boat victims, relating their eye-witness 
stories of torpedo attacks, have told of standing on 
deck and watching the wake of the torpedo coming 
toward them. Cecil Brown, famed CBS radio reporter, 
said in broadcasting his description of the sinking of 
the British battleship, Repulse: 

“There is a deadly fascination in watching the tor- 

A high explosive herpoon qua pedo streak toward us.” 
swings into attack in the imagi- Several weapons experts have suggested that 
native drawing above. It has : . 

ordinary deck guns could be limbered in such a manner 


just smashed a submarine's tor- 


pate, oy ele Rew fle a that they could fire upon approaching torpedoes. How- 




















Mr. Martial's design of the 
gun is shown at left. Note 
the aiming and firing mechan- 
isms and the swivel mount, 


A diagram by Mr. Martial! be. 
low shows details of opera. 
tion of the gun. The shell 
carries 75 pounds of TNT. 
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HANDLES AND 
TRIGGER 


EYE-WITNESS! 


Here is a quote from the story of 
an eye-witness to the torpedoing of 
a merchantman: “We heard the 
watch yell, ‘Torpedo!’ and we 
rushed to the port side and looked 
out to sea. There was a nasty 
white wake bearing down upon us. 
I know it was coming fast as an 
automobile, but it seemed that it 
would never reach us. We all 
stared at it, fascinated, wishing to 
God we could do something, but 
helpless to do a thina.” 


ever, the fallacy of this idea is that tor- 
pedoes ordinarily are set to run at from 10 
to 18 feet under water and gunfire is not 
effective at a depth much greater than 
about three feet. The resistance of water 
deflects shells fired into it. 

MECHANIX ILLUSTRATED proposes that the 
solution to this problem lies in a gun firing 
a modified depth charge! The Editors 
asked Jacques Martial, noted commercial 
designer and student of war methods and 


44 


/ 
RECOIL MECHANISM 





ELEVATION 


SWIVEL MounT / (@°-* 3 


£ — 








Gon an 





weapons, to study the problems which such a gun 
would present and to design a gun of this nature. 
His conception of this proposed new defensive 
weapon is presented on these pages. The idea 
has been forwarded by MEcHANIX ILLUSTRATED 
to the Navy Department for consideration by 
the government. 

The gun, as conceived by Mr. Martial, is 
similar in many respects to an old-fashioned 
whaling cannon—and it would be used in much 
the same way that such cannon are used today 
to harpoon whales. 

It would operate on a free swivel mount, being 
aimed and fired in exactly the same manner as 
a harpoon gun is. The chief innovation of the 
idea is the manner by which the depth charge 
is treated as a harpoon. 

Ordinary depth charges are either dropped 
from the stern of a destroyer, thrown from the 
side of the destroyer deck by a “Y” gun, or fired 
by a cartridge-compressed air device. Both of 
the latter devices, however, lob the depth charge 
into the air in the way that a high-angle howitzer 
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A destroyer launches her torpedo 
(above), while a diagram of a 
“tin fish’ is at right. Some de- 
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HYDRO VALVE EXPLOSIVE 





tails, war secrets, are not shown. 


throws its charge. This method of throwing 
a depth charge is much too slow to be used 
against a torpedo. 

The gun proposed herewith by MI would 
fire its depth charge horizontally. The “shell” 
would consist of 75 pounds of TNT on a 
“stick,” or handle. This handle would fit into 
the muzzle of the gun itself. The gun would 
be loaded with either a 37mm or a 75mm 
cartridge, which would fire the projectile. In 
the nose of the TNT charge would be hydro- 
static fuse, such as that with which an ordi- 
nary depth charge is equipped. 

This hydrostatic fuse could be set so that the 
TNT will explode at any desired depth. Tor- 
pedoes fired at merchant vessels, for instance, 
usually travel at a depth of about 10 feet. 
Those fired at a battleship usually travel at a 
depth of 15 feet. Torpedoes dropped from a 
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torpedo plane usually travel at a lesser depth. 
The fuse could be set to explode at whatever 
depth the torpedo was travelling. 

A gun crew on a merchantman could quite 
plausibly swing such a gun into action im- 
mediately that a torpedo alarm was given and 
fire several of these missiles at an oncoming 
torpedo before it reached their ship. 

Given the depth of the torpedo and the 
speed at which it is traveling, it would be 
simple to calculate the distance in advance of 
the wake at which the harpoon-depth charge 
shculd be fired. 

The beauty of such a projectile is that it 
would not be necessary to score a direct hit— 
cr even a near hit—on the torpedo in order 
to incapacitate it. A charge of 75 pounds of 
TNT exploding anywhere within a 50 to 
100 foot radius as a [Continued on page 156] 
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Glider train! An army airplane 
tows three army gliders, above. 


The Army 
Takes To 
Gliders 


Fastest way to get a glider into the air is through 
the use of a stationary winch, shown at left. But 
to get altitude quickly, the Army tows gliders di- 
rectly off the ground by airplane, as seen at bottom. 
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ONG before Hitler 

invaded the Island 
of Crete with glider- 
borne troops and tanks, 
the U. S. Army was 
cognizant of the value 
of gliders in military 
operations. The rules 
of censorship prevent 
our revealing the details 
of how thoroughly the 
U. S. Army has gone in 
for gliding for military 
uses, but the pictures re- 
produced on four pages 
herewith have been 
passed for publication. 
Gliders will find im- 
mense use for training 
and transport. 


Majors Gerhardt and Lee and 
Captain Watkins, Army Air Force, 
are shown in first Army glider. 














The Scweizer TG2 (above) 
was first glider adopted 
by the Army. At right is 
a “thermal sniffer’. it 
helps glider pilots lo- 
cate lifting air currents. 


This gull-wing glider of 
German design, was 
bought by the Army 
for experimenting, 


Army officers flash the 
clear signal to glider 
pilots, (at right). 


Gliders are made so that they may be taken 
apart in a few minutes and easily transported. 











» glider of 
sign, was 
the Army 
nenting, 


be taken 
nsported. 











A remarkable shot of an 
Army three-glider tow. 


Only a few bolts hold the glider wings to the fuselage, as the three 
pictures below show. Bolt slot is covered with strip, seen below right. 


The Truth 


“Sea Otter Il" is pictured here in her test 
trials. Her inventor says this model differs 
greatly from his original conception for it. 
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About the ‘‘Sea Otter’’ 
by Warren Noble 


Originator and Inventor of the “Sea Otter” 


The “inside story” of how politics 
has interfered with this radical cargo 
boat is related for the first time. 


a Sea Otter has become a national 
+ issue. I didn’t wish it to become so. 
From the first, my primary feeling about 
this illegitimate boat has been that it 
should have been kept a military secret. 
It was designed to do one job—a unique 
job, cf great importance both to our na- 
tional defense and to that of Great Britain. 
However, the Navy Department has seen 

fit to release public statements on the Sea 
Otter. Since that time it has assumed such 
national importance that Secretary of the 
Navy Frank Knox has publicly denounced 
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ABOUT THE AUTHOR: 





Warren Noble is one of the great 
engineers of the world. Born in Eng- 
land, he raced automobiles in England 
and France as a young man and came 
to America in 1906 as an automotive 
engineer. In Detroit, he became asso- 
ciated with many of the “old timers’ 
of the automobile industry, including 
Henry Ford, William Knudsen, Bill 
Stout, and others. He was general 
superintendent of the Dodge plant 
for a number of years. At the invita- 
tion of the Soviet government, he laid 
out several of the U.S.S.R.'s great 
automotive and tractor plants. He 
ran the huge Stalingrad works for a 
time, having 750,000 workers under 
him. Recently he has been working on 
a number of secret military devices. 











it, President Roosevelt has publicly cham- 
picned it, Walter Lippman, David Lawrence, 
Arthur Krock of the New York Times, and 
innumerable other columnists have pontifi- 
cated upon it. Time magazine recently de- 
voted two pages to calling it a “little stinker.” 

I would be happy to say nothing what- 
soever about it—to let the Sea Otter sink into 
the morass of official stupidity, learned non- 
sense and windy balderdash which it has 
generated. But, fortunately or unfortunately, 
I fathered the Sea Otter; I still believe it has 
potentialities for our war effort, and I feel it 
is my duty to throw what light I can upon its 
origins, its purposes and its possibilities. Un- 
less someone does this, I am afraid the Sea 
Otter will be permanently scuttled, and its 
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value, therefore, lost to the United States. 

I would much prefer to present these facts 
anonymously. But the editors of MecHANIx 
ILLUSTRATED insist that I lend my name to it 
so that the facts may have authenticity. Since 
the facts are of a highly controversial nature 
and can be presented only in the light of my 
personal experience, I have agreed to this 
stipulation. ‘ 

President Roosevelt has just authorized 
construction of a third Sea Otter for test pur- 
poses. What the third Otter is to be, I do not 
know. I can imagine, however, in the light of 
my own experiences with the first one. I am 
afraid it will be nothing like the original boat 
which I conceived. 

First of all: What is the Sea Otter? Itisa 
radical boat—so radical that boat men laugh 
at it and the Navy Department brass hats sniff 
and snuff at it. 

But the brass hats have lost track of one 
most important fact: The Sea Otter was not 
designed primarily as a boat. It was designed 
primarily as a floating junkpile powered by 
an outboard motor. 

Let me take you back to the beginning of 
the Sea Otter. The idea for it originated at a 
luncheon at the home of Commander Hamil- 
ton Bryan in Washington. I had met Com- 
mander Bryan through Admiral Charles A. 
Courtney, and Commander Bryan was kind 
enough to invite me to his home. Present was 
the usual assortment of government people, 
some of whom were deeply interested in the 
then—catastrophic condition of trans-Atlantic 
shipping. 

During ‘the conversation—and I should 
point out that this all occurred more than a 
year ago, before America came into the war— 
during the luncheon, I say, the question of 
getting scrap steel and horsepower to Eng- 
land arose. The shipping men said America 
did not have the cargo space to send scrap 
and motors across the Atlantic, even though 
England was critically in need of both. The 
British particularly needed automobile motors 
to equip its tanks and military transport. 

In the course of the conversation, I made 
the casual remark, “If England needs scrap 
and motors, why can’t the motors be used to 
push the scrap across the Atlantic?” I pointed 
cut, further, that America was producing an 
excess of one million horsepower a day in 
automotive type motors. 

The shipping men present took up the idea. 
Commander Bryan was very much impressed 
with it. He questioned me at length con- 
cerning my idea. I told him it would be 
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Here is the first model of the Sea Offer. 





simple to put together a boat of steel scrap, 
power it with automobile-type engines and 
push it across the ocean to England—where 
the boat (and this was the most radical 
premise of the whole idea) could be broken 
up for scrap and its engines allocated for other 
uses. 

This, then, was the original germ of the 
Sea Otter. It was simple. Take steel scrap 

as heavy as possible. Put it together. Power 
it with automobile engines with outboard- 
type transmissions. Let the critically needed 
motors push the critically needed steel across 
the ocean. Then let the British break up the 
boat into scrap steel, take 
the motors for its tanks 
and trucks—and let that 
be the end of the boat. 

The idea was so plainly 
sensible, in view of the 
urgent British needs and 
the shortage of British- 
American shipping at that 
time, that it took fire. 
Washington grabbed it. 
Shipping circles buzzed 
with it. The Secretary of 
the Navy expounded 
upon it at a meeting of the 
President’s Cabinet. It 
scunded wonderful. 

In order to record the 
idea, I filed specifications 





Here is the second Offer. See how 
the superstructure has increased! 
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Note especially the smail size of the crew's quarters. Then see photo below! 





on the Sea Otter with the Patent Office 
through a Washington law firm. 

As I conceived the Ctter, it was an ex- 
tremely simple boat. The hull was to be 
machine-welded of steel strip, in order to 
speed production and lower cost. It was to 
be powered with automobile motors; it was 
to have “inboard-outboard™ propellers in 
wells amidships; it was to be run on gasoline; 
it was to carry a cargo of whatever was needed 
to England. 

The hull was to be, roughly, a great tank 
with the top welded onto it. Hatches were to 
be cut in the “top” of [Continued on page 150] 
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Ist PRIZE The grand Aeronca Defender Trainer plane, won by W. O. Holton, Dallas, Tex. 


1—W. O. HOLTON, 6680 Wofford, Dallas, Texas, Aeronca plane. ee nn ong r 


od 
Champion Portable typewriter 
12—E F Magee, 4127 Brown St 


2—GEORGE F. CHOCK, Box 1096, East Ely, Nevada. Crosley car. delphia, Pennsylvania. Hamilton Elton : 


1 2 r Havem a? 4139A Con 45— 

. necticu st ouls Missour \ 

3—JOHN GRAY, 54 Mapes Avenue, Nutley, New Jersey. Atlas lathe. |, 8 H & H fling and honing toot : 
sil E . dams ise n 

Whizzer bicy« Te y-¥— 46—V 

4—GERTRUDE MAGEE, 4127 Brown Street, Philadelphia, Pennsyl-_' * Calisornta. Zephyrplane 5, Rivers 8 

. . ° 16—C. E _— B itorium, Newark 47—N 

vania. Revere movie camera and projector. Ohio. Porter-Cable Guild Cutter oF S 


17—N. Johnson, 336 N. E. 28t St a a 
- . ° . Miami, Florie J. S$. School o s al 
5—B. G. KNOWLES, 806 East 7th South, Marietta, Ohio. Elgin watch aa 
18—~ Ottavia 00 15th venue 9 
ore okiyn, — a 8 Eadie. Baue . - 
6—ELLIOTT KAMPFER, Box 948, Glasgow, Montana. Walker- 10. Seenia pant 9718 Webster, Kanan 
T } City, Kansas, Herkimer modei engine 50—J 
urner lathe. 20—G. Rachuy, 1233 Knoll Avenue, Water: S 
loo elta acroll v 
21—M E Stauh. bas Ne ah Plyr th 





7—MRS. W. C. MARSH, Sheldon, Vermont. Flytimer watch. Eeeice ee Amgetes, Culiernia, Liens 


ive 
22—John P. Meadors, Williston, North Da 
kota. Motorola record changer 


8—BERT MORRISON, 3270 DeSota Avenue, Cleveland Heights. Ohio. 29-1, a. Rennayivania Federal en 
Briggs & Stratton engine. 





irtis, Jr 349 ya Aven e 54 

Ohio, Spartor M Aire age 
—MRS. W. L. HAGGARD, 4211 Burns Avenue, Los Angeles, Cali- yy gy RP Ny — 
fornia. Hallicrafters Marine radio. 26-Mrs. Urban E. Wendorff, Te = 


Nebraska. Weston exposure m 
B 


10—E. J. HOBSON, 11831 Gilmore Street, North Hollywood, California. ,,_7 ie, Hronx. New x. rk. Blue Star lathe. any: 
Sea-Pal Radio Direction Finder. —— a : 


30—Mestegue Hyam, 15 East 55th Street 58 





New ork Winner water skis 
10—Frank C \neneieie. Vets Facility 





Hot 
° + ™ : . ‘ ‘ Springs, South Dakota. Chicago W! « 
Our staff of mail sorters and just a portion of the thousands of entries in our contest. & taanobactertnar Ulaes Doles Manas o—) 
work sho ol . 
31—B. M. Idle, 7220 Farwell Avenue 60—! 
Chicago. Illinois Dynami super f 
charged welde ass 
32—R 5. Dally, 336 Glenwood Avenue 61- 
Fast Orange »w Jersey ArKkus N 
amera 
3 p— estore J. Idle esas, Farwell Ave 1e 62—« 
‘ Illinois ausch & Lom! I 





m aa 
— “Magee e, 4127 Brown St., Philacd 


phia, Pennsylvania, Universal Corsair 63-1 
camera ‘ 
35—John J Brandt, 1808 N Harding 64-1 
Chicago Illinois General Electric Fi 
mixer 
i 36 “Maurice H. Sanders, 2840 N. Whipple “7 
Chicago. Illinois Eddie Bauer So 
jacket . 
37 2 Holwall, 560 43rc J he Oak 
la . California. 8S. I Al skis 86. 
38—Raiph H. Klundt, 621 Fi rst "st West 
Jamestown, North Dakota U.S. Rut 
ber raincoat a7) 
—. E. Barringer, 701 N. Lor ier St I 
Cape Girardeau, Missour Stanley 
tool chest 
40—W. Johnson, 119 North 7th Avenue 6R- 
_~ yd Park, New Jersey Kalart 
Jordon St 69—1 
> A. Sr x 





fan 
42—H. Erwin, 2122 Locust, 
Pennsylvania Power Kin 
saw 
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Annual Contest 


ERE they are, folks! 

Nearly 50,000 of you 
sent in your entries in MI’s 
great “Words-Within-Words” 
Contest and here are the lucky 
winners! Our heartiest con- 
gratulations go to all of them, 
and especially to W. O. Holton, 
Dallas, Texas, postoffice em- 
; ployee, who walked away 
ig with that splendid Aeronca 

“Defender Trainer. In response 
to many requests, we repro- 2nd PRIZE This sevens Crosley Convertible Sedan, won by George F. 








ee 




















. . Chock, Box 1096, East Ely, Nevada, for his big entry. 
duce the winning entry, to- 
gether with a picture of Mr. 
Holton, on the next two pages. 
iias, Tex, 
43—B. Meeker. 2440 Johnston St., Los 
den Drive, Angeles, California. Wilson tennis 
Underwood racket. 
x Phila 44—E. Spra r- 1, Weeping Water, 
ilton Elton Nepraska. *boslins Bros. model racing 
39A Con- o-2 T. Hoben, 58914 E. Cheltenham 
tan uri ve., Philadelphia, Pennsylvania 
.. Sheaffer pen and pencil set 
sco 
etees 46—Willard N. Jordan, 248 W. Spring St 
Riverside Columt Ss, Ohio Fee & Stemwedel 
ior sander field glasses. 
nh, Newark, 47—Mrs. Eddie Stoll, 4625 Felton St., 
Cutter or San Diego, California. Eddie Bauer 
28th st Jacke 
1 of Music 48—I Langleyville, Illinois 
Lobaugh modei refrigerator car. 
\ Avenue 49—Agnes Berger, 34-39 92nd St., Jack- 
lie Bauer om | Heights, New York. Iver Johnson 
ri 
2, Soe Soy, Arthur Taylor, 1114 North 17th 
ue, Water- St. superior, | Wise in. Radiant 
projection scre 
Plymouth 5i—A. G. Klassen, ‘Route 1, Box 341, 
ia, Lionel Dinuba, California. Shwayder travel- 
ing 
teas 52—Merle Kritzer, Waterville, Minnesota. 
St.. Phila. Gilbert Erector set. 
deral en 53—Peter Reinbold, Fort Peck, Montana. 
Wilcox, Crittenden lamp 
Ben S4—Mre. W. N. Duck, Miliheim, Pennsyl- 
ania. Junior moto: 
3: Water- $5—William tens. pe Bay 13 Street, 
‘argo out Brooklyn, New Yoi Alaska Yukon i i i 
sleeping ‘bag. 3rd PRIZE That $240 Atias Lathe, with reversible automatic power! John Gray, 
Tecumseh, 50-8. '. Seniies, 00 Gientitee Acces 54 Mapes Avenue, Nutley, N. J., is the winner. 
ag ve- Pitman, New Jersey. G-M Laboratories 
hey lathe exposure me ° 
E.. Wood- 7—Melbourne F. Brow 425 Summit 71—M. Norvell, Box 54, Marissa, Illinois 86—O. S. Mustad, 1206 Rosegien St., El 
Pflueger Av ee Tininens arenes New Jersey. Ron Dremel Moto Saw Monte, California. rr ginsees. 
son ligh 
~ 72—E. Landis, 2361 Arthur St., 87—Ire Eckstein. 1714 E. 8th St., Brook- 
By. 58—Mrs. B. °. Clancy, 1023 South Lin- Angeles, — Trojan eendenieee ry New York. oerlae glasses. 
5 coln, Saree, South Dakota. Wesbar 
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Where Word Is Found In Webster's New Inter- 
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And here is W. ©. Holton, Dallas, 
winner of the first prize. He writes: 
"| am 27 years old and a letter carrier. 
| have a wife and two small children 
and we are buying a house on the out- 
skirts of Dallas. | find nothing more 
enjoyable than working in my workshop 
and | have built many household 
projects for which | am indebted to 
MECHANIX ILLUSTRATED for its many 
ideas and suggestions. | have just re- 
covered from three months in bed with 
rheumatic fever—but I'm well now!’ 














NINCE many of our contestants 
have requested it, we reproduce 
on these two pages the entry which 
won an Aeronca plane for W. O. 
Holton of Dallas, Tex., together with 
the page references showing where 
each word is to be found in Webster's 
New International Dictionary, Second 
Edition. 

We must again repeat that we can- 
not attempt to enter into corres- 
pondence concerning the contest and 
we must take this opportunity to 
apologize to our readers who have 
written us in the past for not reply- 
ing to them. There are just so many 
entrants that it is utterly impossible 
to answer their mail. 

Few contestants who understood 
the rules had higher scores than Mr. 
Holton’s, and in each case these con- 
testants used improper words. Some 
of the more common of these im- 
proper words are discussed in The 
Editor’s Workbench Section in this 
issue. 
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I Saw the SUICIDE MARCH OF T 


One of the few white men to have witnessed 
the mystery migrations that have baffled 
scientists tells his amazing experience. 


by Angus Gavin 


Arctic Post Manager for the Hudson's Bay ¢ ‘ompany 


as told to Ormal I. Sprungman 








Arctic adventurer 
Gavin poses 


and naturalist 
n his Eskimo parka 
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EDITOR'S NOTE: Angus Gavin, discoverer of ~— 
as the breeding grounds of the Ross’ and Tule I: 
Geese—object of search by explorers for the - 
past SU years -has just returned to civilization 
after spending many years in the Arctic. In P 
this article he tells of the rarely seen suicide 
migration of lemmings which he witnessed 
at Perry River, Queen Maud Gulf, 75 miles 
north of the Arctic Circle. As an amateur I co 
naturalist, Gavin has made important ornitho- 
logical discoveries in the unmapped and un- . 
explored territory south of Queen Maud Sea M 




















THE LEMMINGS 


a strik 


A Back’s lemming 






ing close-up believed to be 
the only photo of its kind 


Gavin's house and Hudson's Bay Post 
on Flagstaff island, Arctic Ocean, 75 
miles north of the Arctic Circle. While 
en route to this barren outpost, he saw 
the lemmings marching to icy death. 


on ae 
~~ 


'% VERY time I returned to my tent where 
4 I camped, I had to drive out a dozen or 
e lemmings. When this had 
eral times in one day, I looked about me 
saw that lemmings were everywhere on 
tundra. That night, whenever I awoke, 
vuld hear my dogs, curled up outside the 

in the snow, killing the little creatures 

My team of 13 dogs had brought me from 
Bathurst Inlet to Perry River—300 miles in 
where I was to re-open the Hud- 
I was camped at 


occurred 


days 
son’s Bay Company post. 


old post site at the mouth of the Perry 














te ~w4 
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River. The new post was to be opened on 
Flagstaff Island, 12 miles out in Queen Maud 
Sea, where navigation was not so complicated. 

For four days I checked and loaded stores 
for transport by sled to the new post. Each 
day the lemmings became more numerous. 
The tundra was alive with them. On the 
fourth day I started north with a full load. 

I soon realized that I was cutting through 
a mass migration of lemmings. They were 
everywhere on the sea ice, all traveling due 
east. As far as the eye could see in any 
direction, the lemmings were on the march. 
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Beasts and birds of pre 
Two small victims are shown above in a white owl's nest 


feed on the mouse-like lemmings. 


It was the first of May, and pools of water 


covered the sea ice. Open leads, 10 to 20 feet 
wide, gashed the ice. But the lemmings 
stopped for nothing. They never hesitated, 
but plunged from the ice edge to the water 
a foot below and swam across. On the other 
side, they tried vainly to climb the sheer wall 
of ice. Thousands drowned, but they came 
in never-ending numbers. Around the ends 
of the leads, they pressed on. Through the 
pools they swam without the slightest devia- 
tion from their easterly course. 

My dogs snatched up lemmings as they ran 
along. They gorged themselves so that their 
bellies visibly distended. They were so 
surfeited that by the time we reached Flag- 
staff Island they could barely stagger. 


Gavin's camp, even the interior of his tent, was alive with lemmings. 





They were useless for further work that day, 

I estimated that the average density wag 
one lemming to every square yard. Later 
inquiries from the Eskimos revealed that the 
mass migration was going on at the same time 
at the Kogyuak River, 45 miles east, and for 
at least 15 miles west of the post. The peak 
was reached on May 3 and 4 and gradually 
tapered off and ceased about May 7. From 
start to finish, the movement lasted for 10 
days. 

Back in 1934, I had witnessed a smaller 
migration from King William Land, south 
over the sea ice to the Adelaide Peninsula. 
It was not anything like the density or dura- 
ticn of the Perry River migration. 

Back’s lemming is a brown, mouse-like 
animal which dces not change to white in 
winter as does the Arctic lemming. It is 
probably the most important animal in the 
Arctic, for it is the food of the white fox, 
tundra wolf, rough-legged hawk, snowy owl, 
and other birds of prey. 

In fact, from 1938 to 1941 at my northern 
post, I based the credit rating of the Eskimo 
hunters on the abundance or scarcity of 
snowy owls. My 14 years of experience in 
the Arctic had taught me that when snowy 
owls were abundant, so were the lemmings. 
When the owls were scarce or absent, lem- 
mings were likewise scarce. I watched the 
owls themselves, and when they were plenti- 
ful, I knew that lemmings would be numerous, 
too, and that white foxes would have large 
litters. This foretold [Continued on page 160] 


His sled dogs gorged themselves into helplessness. 
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Lying in shallow water 


The world’s largest diving bell now takes land- 


lubbers exploring far below the surface! 


by J. Julius Fanta 


NCE accessible only by the few men and 

women who ventured to submarine 
depths in diving suits, the scenic wonders of 
aquatic gardens at the bottom of Silver 
Springs, Florida’s famed springs of crystal- 
clear warm water, are now being viewed by 
entranced tourists—in groups! Until a huge 
jug-shaped diving bell was 
adapted to accommodate a dozen 
tourists at a time, one for each 
porthole through which the watery 
scenery can be viewed, they had 
to content themselves with glim- 
mery ideas of the beauty at the 
bottom of the water through which 
they peered from the surface. Now 
they get inside the diving bell, like 
so many Dr. Beebes in a Bathy- 
sphere-like contrivance, are sealed 
in by a metal hatch resembling 
that on a submarine, and then are 
hauled thrillingly to the bottom, 
many feet below. Deepwater won- 
ders are thus being pleasantly 
enjoyed by men and women who 
weuld never consider going down 
if it meant using diving suits. 


the 20-ton bell, originally built for submarine movie-making, awaits a new 


on a tiny elevator. 





load of 12 tourists 


Originally, the bell, the largest in existence, 
was built for photographing underwater 
movies for Hollywood. Max Gene Nohl, whose 
descent 420 feet in a flexible diving suit set a 
world’s record, adapted the bell for sight- 
seeing purposes. Since the steel submersible is 
so buoyant its natural tendency is to ride the 
surface when free, it must be pulled down to 
penetrate the depths. The bell resembles a 
huge wine jug in shape, the neck accommo- 
dating the entrance which is sealed with a 
cap-like hatch. Each passenger, after reach- 
ing the hatch from [Continued on page 153] 





Tourists reach the hatch via gangway above, then descend to the interior 


Electric winch in foreground pulls bel! to bottom. 
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While Igor Sikorsky sits comfortably in the cockpit of his helicopter, hovering motionless a few feet in the air, an 


assistant calmly removes one of the landing wheels. 


The ship floats about without it briefly, then wheel is replaced to land. 


An interview with Igor Sikorsky ty George Daniels 





Another dream has come true in the air. Now 
—not some time in the nebulous future, but right 
now—you can step into an airship that will fly 
straight up; an airship that will stop dead in 
midair and hover there like a hummingbird; an 
airship that will back up in the air like an auto- 
mobile does on the ground; an airship that will fit 
into any ordinary garage, and take off or land 
in a 50-foot back yard; an airship that you can 
park in crowded traffic on any metropolitan 
street. This airship will not stall or spin. And 
—most unbelievable—you can furn off its motor 
while it is in flight and it will descend to the 
ground without even a jar! 

This sensational flying machine is the helicopter 
and the man who brought it into being is one 
of the greats in Aviation’s Hall of Fame, Igor 
Sikorsky. We thought all MECHANIX ILLUS- 
TRATED readers would want to know what is an- 
ticipated for this amazing machine by its creator, 
so we obtained permission to interview Mr. Si- 
korsky recently and came away with the following 
approved interview: 











GOR SIKORSKY had a twinkle in his 
eye when he greeted me in his office 

at the giant Vought-Sikorsky plant. He's a 
quiet mannered fellow, but when he talks 
planes he’s as enthusiastic as a kid with a new 
bike. A few minutes before we met he’d 
been flying one of the most amazing ships 
in aviation history, the Vought-Sikorsky heli- 
copter. 

It can fly straight up, land gently straight 
down, or move easily through the air in prac- 
tically any direction. It could take off from 
Bob Smith’s backyard, skim swiftly cross- 
country, and settle down easily to a parking 
space on the roof of Bill Jones’ apartment. 
And it has it all over the automobile where 
parking is concerned. It can hover a few feet 
above a space while the pilot sizes it up, then, 
literally hanging in the air, it can back up, 
edge forward, or move sideways in either 
direction. 

Sikorsky has simplified it quite a bit since 











Sikorsky VS-300 helicopter “parks” in mid-air 
to lower a container to man on jagged cliff. 
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Plane, Giro, and Helicopter—How They Differ 


| 
ZING y Rotor on autogiro isn't 
t \, engine-driven except when 


starting. After that it con. 
tinues to turn by "autoro. 
tation" in much the seme 
manner that a conventional 
plane tailspins. Autogiros 
can land straight down 
safely with or without 
power, but they can't take 
off ae up except when 
“jumped.” This method 
consists of racing the rotor 
by engine power while 
blades are at zero lift posi. 
tion—then the pitch is in. 
creased, and giro hops up 
vertically for @ short dis 
tance. It cannot maintain 
this vertical ascent after 

























STARTER SHAFT IS 
DE-CLUTCHED AFTER 
STARTING 








AUTOGYRO 





must then climb at ang 
while it is moving forward 


rotor momentum is used up, 
¢ 





CONVENTIONAL 
TYPE PLANE 


Conventional planes must keep 
in motion in forward direction 
at all times to fly and maintain 
control. Prop pulls plane for- 
ward, wing ir motion lifts it 














he first designed it. The three rotors originally 
carried at the tail have been reduced to one, 
eliminating the outriggers, and bringing the 
inexpensive privately-owned helicopters of 
the future that much nearer to reality. 

I asked Mr. Sikorsky if he thought that 
helicopters could be turned out at about the 
price of a car, and he told me that it all de- 
pends on the demand for them. “If there 
should be a demand for 10,000 helicopters,” 
he said, “they could probably be made to sell 


at a figure comparable to moderately priced 
aircraft. If the demand reached the propor- 
tions it has for automobiles, the price of heli- 
copters might be reduced to about the same 
as a medium priced car.” 

The idea of vast numbers of helicopters 
hopping straight up from lawns and streets 
fascinated me. I suggested the term “flivver- 
copters” for them, and Sikorsky countered 
with “heli-flivvers.” And that’s probably 
what they'll be called when the public takes 
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Igor Sikorsky was born in Kiev, Russia, in 1899. 
Began his aviation experiments in 1908, and built the 
world's biggest airplane five years later. Named the 
"Grand," the ship dwarfed all airplanes of the time. 
Since then Sikorsky has gone in largely for giant 
multi-engined flying boats and amphibians, the ma- 
jority of his most famous ships having been built 
during his 22 years in the United States. The VS-300 
helicopter is his latest addition to aviation history. 
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PRR ere 


MOTOR TURNS LIFTING 
ROTOR ABOVE IT 


THIS ROTOR, OR PROPELLER COUNTERACTS 
TORQUE OF LIFTING ROTOR — PREVENTS 
FUSELAGE FROM SPINNING IN OPPOSITE 
DIRECTION 




















HELICOPTER iS TURNED LEFT OR RIGHT BY 
REGULATING PULL OF THIS PROPELLER 

















TO GO FORWARD NOSE !S 
TIPPED SLIGHTLY DOWNWARD 


a 
MOTION 
n 
wor 
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WITH POWER REOUCED OR OFF 
IT GLIDES LIKE AN AIRPLANE 
WHEN DESIRED, OR SETTLES 
STRAIGHT DOWN SLOWLY 


| STATIONARY IN AIR 


iy 
4> 


TIPPED TO EITHER SIDE IT 
MOVES IN THAT DIRECTION 


i ee IN LEVEL POSITION SHIP 
CAN MOVE STRAIGHT UP, 


STRAIGHT DOWN, OR HOVER 


MOTION 
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rath 


TO BACK UP TAIL IS 
TIPPED SLIGHTLY 
DOWNWARD 











To climb straight up from standing start on ground in helicopter, you pull lever that increases pitch of main lifting rotor and 
simultaneously speeds up engine. To go forward in the air, you push the conventional airplane-type control stick forward slightly 


and increase main rotor pitch slightly so added lift can be transformed into forward motion. 
Process is the same for backward flight except that control stick is pulled back instead of forward. 
These drawings are exaggerated. 


level flight path. 
pedals are used for turns as in conventional plane. 


to the sky in them a few years from now. The 
fact that they can come to a complete stop in 
mid-air, and remain there, will do much to 
relieve aerial traffic problems. If you have 
to stop short when the woman down the street 
pulls up in front of you from the roof of the 
hat shop, it’ll be possible to hover there for a 
few minutes while you bawl her out. Then 
you can back up and continue your flight to 
the office. 

But all that is fantasy, and Igor Sikorsky 
doesn’t deal in fantasy. His incredible ship 
is real. It’s a present day actuality like the 
mighty Vought-Sikorsky fighters that fly with 


July, 1942 


Tilted, the ship slides forward on 
Rudder 
Top one is simplified to show principle. 


the Navy, or the huge 40-passenger Vought- 
Sikorsky VS-44-A now being readied for 
transatlantic service. 

The possibility of mass production of “heli- 
flivvers” is also very real. To my surprise, 
Mr. Sikorsky informed me that they can be 
made with very little duralumin—ordinary 
aircraft steel tubing being practically the only 
material needed for their construction. He 
also pointed out that the helicopter doesn’t 
require any super engines. The same motors 
that are being turned out by the thousands 
for conventional planes are also ideally suited 
to the helicopter. Plants now building auto- 
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LIFTING TAIL ——y 


. Sikorsky eliminated 
1 a eee the two  outri oe 
. rotors +4 -- 
J ailerons 

an idividtel Sh 
control on the a 
lifting rotor, as shown 
a at left. This als 
eliminates need fo 
extra horizontal tail 
rotor to act as eleva 
TO NOSE DOWN, ROTOR BLADE tn at 
PITCH IS DECREASED AS BLADE | Sfg7gei iit of ind 
PASSES OVER NOSE PORTION travel past different 
OF ITS CIRCUIT 

















IF SHIP WERE BEING 
BANKED TO THE 
RIGHT BLADE WOULD 
HEAD DOWN MORE 
HERE THAN HERE 


points of the circuit, 
to bank, climb, o 


dive, or fly on level, 




















A thread spool, two 
phonograph needles 
in the top, a nail 
for an axie start 


mobile transmissions for the armed forces can 
easily produce the other mechanical parts of 
the helicopter—aside from the standard air- 


ie this helicopter. Cut 


rotor from tin, pull 
: > Hing to spin it. 
it'll fly like VS-300. 

‘2 


} => 
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yi, : 


Below, Sikorsky's helicopter slowly pokes its nose through dead center of 12” 


















plane equipment which is already in produc- 
tion. 

Perhaps the “heli-flivver” will solve the 
post war problem of the aircraft industry by 
keeping the vast plane factories of the nation 
running at near capacity, to supply a civilian 
demand for ships that anybody can fly—any- 
where. Igor Sikorsky thinks that might 
happen. “While it is not possible to predict 
just how quickly public demand will develop,” 
he said, “it seems reasonably certain that the 

















loop on pole, then holds it there. 
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helicopter will absorb a considerable part of 
the industry’s productive capacity when mili- 
tary orders are reduced after the war.” 

But the little 2-passenger jobs are not the 
only type of helicopter that Sikorsky has been 
thinking about for the future. He told me that 
larger ones could be built to carry as many as 
20 passengers. These would serve as flying 
buses, between metropolitan areas and air- 
ports, for he does not believe that the heli- 
copter will ever replace the airplane for high 


Trees don't bother Sikorsky when he takes off and lands his helicopter. He's landing straight down in this photograph. 






























speed long distance travel or for carrying 
heavy loads. He sees it as an efficient means 
of pleasure travel and commuting. 

He doesn’t believe that the top speed of true 
helicopters will get beyond 150 miles an hour, 
nor that the passenger capacity will exceed 
20 persons. The conventional airplane, on the 
other hand, can attain immense proportions. 
“Even at the present time,” he said, “we 
could build a 1,000-passenger airplane along 
conventional lines.” [Continued on page 174] 
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ADMIRAL OF A 


A word controls distant battleships. 
A dial fires far-off guns, torpedoes. 
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“Admiral Bixby and his sound-controlled U. S. S$. Kentucky, vintage of 1900. /nser?, U. S. S. California, radio and light controlled 


by Lester David 


HE mighty aircraft carrier U.S.S. Kear- 
sarge was blown up and sunk recently 
when an enemy torpedo, churning through 
the glassy water, struck her amidships as she 
rode at anchor in the Los Angeles Harbor. 
Tracing the missile’s wake, the battleship 


Ag 


California sighted the marauding submarine 
and speedily took off after her. The invader 
dodged through the harbor and headed for 
the open sea, but the relentless pursuer 
cornered her in a cove and blasted her to the 
bottom with terrific salvos from 14-inch guns. 
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Above, part of the $10,000 Bixby fleet riding at 
anchor. Af righf, an impulse from control on 
land sends sub’s torpedo into U. S. S. Kearsarge. 


The story was not 


blazoned across the 
nation’s front pages. al- 
though it all happened 
exactly as described 


but in miniature. 
The principals in the 
“battle” were units in 
the amazing model navy 
put together bolt by bolt 
and screw by screw in a 
little west coast work- 
shop by Howard E. 
Bixby, admiral of his 
one-man fleet. 
It was the admiral 
who ran the entire show 
as he stood on shore 
flipping an ordinary 
telephone dial con- 
nected with a five-meter 
transmitter. A flip and 
the torpedo was 
launched, a flip and the 
Kearsarge blew up 
Then the avenger went 
into action. 
Bixby dialed No. 1, sending out a radio 
impulse which was picked up by the ten-foot, 
50-pound flagship of the model navy, turning 
cn her electric motor and starting her after 
the invader. 
Manipulating a similar device controlling 
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the submarine, he made her skitter to all sides 
in a desperate attempt to escape. But No. 2 
on the California’s dial turned the big battle- 
wagon to the right as the sub turned to the 
right; No. 3 wheeled her to the left as the sub 
dodged left: No. 4 reversed her engine as the 
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sub darted backward nimbly as a porpoise. 

After ten minutes of naval tag, Bixby 
maneuvered the sub into the inlet and dialed 
No. 5 on the pursuer’s mechanism which 
revolved her four aluminum turrets into firing 
position. And, the prey measured for the 
kill, he dialed No. 6, causing the California 
to blaze away with the .38-caliber cartridges 
in her 12 guns. 

And those aren't all the tricks Bixby can 
play with the pride of his fleet. He can control 
her at night by flashing a searchlight from 
shore across a photo-electric cell on the 
model. Various numbers of flashes start her, 
steer her, back her up, fire her guns. 

Bixby’s fleet, built on a scale of ;4; of an 
inch to the foot, consists of 12 craft, designed 
to represent the development of the United 
States Navy. 

Controlled by sound, waves of light or radio 
impulses, they boast real cannon firing blanks, 
electric motors, turrets, masts, hulls, keels... 
virtually everything in miniature that went 
into construction of their original counter- 
parts. 

Ranging in size from four to 11 feet and 
weighing from 50 to 500 pounds, they operate 
at speeds varying from three to 15 miles an 
hour. 

And Bixby can set them down in the ocean, 
a lake or a swimming pool and put them 


U. S. S$. Colifornio’s “14-inch"’ guns get their load of 38 cai. 
blanks in photo at right. Below, they blaze away at the 
escaping sub after remote controlled chase corners it in cove. 


through full tactical and warring maneuvers, 
stalking one another, fleeing one another, 


torpedoing one another, sailing in formation, 
docking and departing. 

Years of labor have gone into the construc- 
tion of the models, the first of which was the 
frigate Constitution, the Old Ironsides of 
early American days, built by the United 
States in 1797 and by Bixby in 1932. 

Following the evolution of the Navy, 
Bixby’s next craft were the Monitor and the 
Merrimac, the first iron clad warships which 
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Procession of Bixby remote controlled fleet units above is 
led by aircraft carrier Scratoga. Af right, the Kearsarge does 
a controlled sinking job after enemy" sub scored tropedo hit. 


battled to a stalemate during the Civil War. 
Then, at the time of the Spanish-American 
War, the first modern battleship made its 
appearance with the Oregon, and a model is 
in Bixby’s fleet. 

Then came the Old Kentucky in 1900, the 
California in 1919, the North Carolina last 
year. In addition to the dreadnoughts, Bixby 
has a model of the aircraft carrier Saratoga, 
of the first destroyer built by the United 
States and of the last, and of the earliest and 
most recent submarines. 

The Oregon, Kentucky and North Carolina 
are sound-controlled, the Saratoga and North 
Carolina by light and radio, and the remainder 
of the armada by light waves. 

Bixby’s maneuvering device utilizes the 
self-same principles of remote control in use 
at the present time, with a few original 
touches of his own. The U.S.S. Utah, cap- 
sized by the Japanese at Pearl Harbor, worked 
just this way. 

On the radio-controlled ships, the impulse 
from the transmitter on shore is picked up 
by a receiver on the model. Originally trans- 
mitted at about a millionth of a volt strength, 
the impulse is amplified in a split second to 
six volts by the model’s mechanism. 

Aboard ship is a selector, an instrument 
which utilizes copper lag relays to determine 
which of the mechanisms are to receive the 
impulse and go to work. For example, if Bixby 
dials No. 5, the copper relays hold open the 
circuit as the impulse passes Nos. 1, 2, 3 and 4. 
At 5 the circuit is closed and contact is made. 

The sound-controlled ships are operated in 
much the same way, except that the impulse 
is received by air waves. Suspended between 
the funnels is a microphone which picks up 
the sound of Bixby’s voice, passing the sound 
waves on to the receiver. The receiver 






















amplifies this impulse and the selector oper- 
ates as before. 

Bixby chuckles as he recalls the utter 
amazement of onlookers who watch the craft 
stop, go, turn and fire at the appropriate 


commands. His favorite stunt at the close 
of a demonstration is to ask a member of the 
audience if he would like to order the guns 
to blaze. The watcher gives the order, and 
the guns blaze. 

Bixby knows, if the stunned bystander does 
not, that the mechanism is sensitive to any 
sound, whether a whistle, a stamp, a sharp 
clap of the hands or a word. And he knows 
that the boat goes through its various paces 
in rotation, no matter what the order given. 
So when the next sound will cause the guns 
to fire, he allows his audience to take com- 
mand and think they have performed a 
mystical feat. 

And finally, the light-controlled vessels, 
working again in the same way, receive their 
impulses by means of a photo-electric cell. 

Bixby’s inspiration to build his fleet came 
in 1908, when the [Continued on page 164] 
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Fern leaves? Guess 
again—they're feelers 
on a silkworm moth! 


Coil-like antennae of 
the mandarin wasp 
(right) looks as 
strong as a horn com- 
pared to the thread- 
like feelers of the 
neuroptera (below) 








BUG AADIU 


Insects’ living aerials locate meals 
and mates. Inventors please copy! 


ANY’S the occasionally 

hungry, occasionally 
lovelorn young man with a 
portable radio who should 
sigh in envy of the beetle or 
moth he can crush with a 
finger. Antennaed by means 
of his compact receiving set, 
he can tune in music or 
wirelessed information at 
will. However, the an- 
tennaed insects not only re- 
ceive comparable broadcasts 
that way, but can learn the 
exact location, near or far, 
of a square meal and of 
a trembling, sweet and 
suitable mate! Obviously, 
antennae of such sensitivity 
are just what men with 
empty hearts and stomachs 
are waiting for inventors to 
perfect. 

The analogy between 
radio antennae and _ insect 
antennae is really close—in 
fact, many entomologists in- 
cline to a belief that it is via 


The head-heavy Indian-Malay stick 
beetie below has jointed antennae 
8 in. long! He consequently eats well. 
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wave lengths rather than 
as chemical matter that 
scarcely-perceptible traces 
of odor are received by the 
insects’ antennae. Radio 
aerials, where the wave- 
receiving surface is in- 
creased according to its 
length, have a near-parallel 
in the insects’ feelers. Long- 
spanned single-wire aerials 
correspond to the long, sim- 
ply articulated, often thread- 
like feelers on many insects. 
In the case of certain “cavern 
locusts” which live in per- 
petual darkness in natural 
hollows, such single feelers 
often reach 14 inches in 
length. Close-in frame 
aerials also have their insect 
counterparts in the fan- or 
plume-shaped type found on 
many butterflies and beetles. 

Men consider the dog’s 

[Continued on page 153] 





Fan-shaped feelers of the miller (above) 
aid him with several sensitive surfaces. 
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"Living aerial’ of this cyriopelus 
beetle resembles stalks of wheat—or 
a headdress for a Broadway show-girl! 
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WELDING— 
This War’s Revolution 


A science, an art, a toy. welding’s great present 
is in building war machines quickly and strongly. 


Ace TAT aAicn 
by Myron Weiss 
Member of American Society for Metals, American 
Association for the Advancement of Science 


WELDER has just made himself an 
fl aluminum guitar which has a weirdly 
pleasant tone. He is Victor D. Thomas of 
Kent, Ohio. 

A team of welders have just figured out an 
easy, quick way to remove broken stud bolts. 
They build up the broken shank with welding 
metal until they have enough metal above the 
surface of the work to get hold of with a 
wrench. These ingenious welders are Wil- 
liam F. Kramer of The Bronx and Alex F. 
Morton of Brooklyn, N. Y. 

Squads of welders are assembling pipelines 
that run across whole regions of the United 
States. They assemble pressure tanks for 






















Below: Six welders had the pusher head of a 
scale breaker back in service, 8 hours 
after a breakdown in a steel mill! 
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Welding 173-ft. sub-chasers bottoms up, then turning them right side for finishing, Dravo Corp.'s new method, speeds production. 


the refining of gasoline. They assemble army 
tanks, airplanes, ships. 

Welding, indeed, has become a science, an 
art, a toy. 

In your home workshop you can build and 
repair metal objects by means of welding. 

You can have your own business by setting 
up a welding shop to repair broken machines 
in your community. 

But the great present of welding lies in 
construction, especially in the construction of 
war machines and of the ancillary machine 
tools that build those war devices. This 
World War is making welding as common- 
place in industry as the last, European War 
made riveting commonplace. Both processes 


of fabricating metal machines have, for the 
time being, made casting a relative sub- 
sidiary metallurgical procedure. 

Yet a good casting may be a more useful 
thing than a similar structure put together by 
riveting or welding. So ingenious foundry- 
men are striving to catch up with their rival 
metal workers. 

Nonetheless, welding is the most dramatic, 
the fastest, and the cheapest method of putting 
metal to work at the present time. 


Background 


The art and science of metal working now 
engages the attention of a learned society, the 
American Society for Metals (Dean Bradley 
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Stoughton of Lehigh University, president), 
and a technical organization, the American 
Welding Society (ordnance expert Col. Glen 
F. Jenks, president); supports the biggest in- 
dustrial exhibition in the world, the National 
Metal Congress & Exposition (William Hunt 
Eisenman, director), which meets in Detroit 
next October; and sounds off through the 
most magnificent trade publication anywhere, 
Metal Progress (Ernest Edgar Thum, editor). 
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Above: 
sub-chaser hull is rolled into 
conventional position by the 
Defoe Shipbuilding Co., Bay 
City, Mich. Soon (left) the 
superstructure is swung into 
place. With assembly-line 
methods like these, one sub- 
chaser is produced a week, 
instead of each six weeks. 


Braced, a welded 


Yet it all began tens 
of thousands of years 
ago when primitive 
men found the rocks 
on which they built 
their fires melting 
into lead or tin or sil- 
ver, into copper or 
gold. (Iron ore was 
first smelted about 
400 B.C. in India, 
Ceylon and Japan.) 

First metal work- 
ing was the forging. 
or pounding, of metal 
pellets into shapes 
that primitive men 
could use, such as 
hammer heads, arrow 
heads, knives. The knives, forks and spoons 
you use to eat with are forged articles. 

Next step for primitive men was to tie two 
forged pieces together and thus make some- 
thing new and useful. For binding they used 
thongs, string, wire. Later they used metal 
clamps, bolts, rivets. Medieval armor was 
riveted just as ships and boilers and smoke- 
stacks are riveted in our generation. 

Another old way of holding two pieces of 
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Right: Crane- 
equipped tractor 
drops oil pipe 
lengths into place 
and below: welders 
ceremoniously join 
them. Weldin 

saved steel. spe 

laying of oil pipe- 
lines to eastern U.S 


Except where other 
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metal together is to solder or braze them with 
another kind of metal which melts at a lower 
temperature than the work pieces. Solder 
metal fuses at a lower temperature than does 
brazing metal. The tops and bottoms of tin 
cans used to be soldered to the cylinders. Now 
they are crimped together. 

Now if the smith heats two pieces of metal 
until they soften and squeezes them together, 
they then fuse just as though in the be- 
ginning he had cast or forged them in a single 
piece. 

This, then, is welding, the joining of metal 
by heat and pressure. 


Heats For Welding 


Iron melts at some 3,000° F. and above. For 
welding you must apply such heat swiftly and 
accurately. Methods of attaining such heats 
are: 

Fire in the blacksmith’s forge. He can 
handle only small pieces in his forge and on 
his anvil, such as horseshoes. 

Nonetheless, by adaptation of heating 
furnaces and power hammers large quan- 
tities of steel pipe and vast pressure vessels 
used to be joined through welding. 
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Thermite, a mixture of finely-divided 
aluminum and iron oxide, produces 5,000° F. 
when ignited. So thermite bombs are used to 
melt icebergs and set cities on fire. Thermite 
is also used to repair heavy castings. 

Electrical resistance of metal also produces 
sufficient heat for welding. As the parts are 
held together a current of low voltage and 
heavy amperage is flashed through them. At 
that instant, while they are melting hot, the 
welder gives them a squeeze which fuses them 
permanently. There are several adaptations 
of resistance welding—butt, spot, seam, shot. 

In butt welding the edges of the work are 
held together while the resistance makes them 
one. In spot welding the pieces overlap; 
electrodes grip them from both sides; the spots 
where the electrodes touch the metal weld to 
each other. If the electrodes are made in the 
form of wheels, they can roll along the over- 
lapped joint and so produce a continuous 
seam weld. For those stainless steels which 
lose their special properties when heated 
moderately, high shot weld is used. This 
really is spot welding, but it uses a very strong 
current for so brief an instant that the steel is 
heated like a shot and only at the very spot 
to be welded. 

Resistance welding is fine for mass produc- 
tion. Therefore it serves chiefly for making 
standardized parts of machines. 

Gas welding utilizes the high temperature 
of acetylene burning in oxygen; or some 
similar combination [Continued on page 157] 
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Youre RIGHT — That's WRONG 


Here are 25 statements, some of them true, the others false. The trick is to separate the frue 
statements from the false ones—and it isn't as easy as it looks! Use a pen or pencil and check 
the correct box under each statement and see how you make out! After you've given yourself 
the test, try it out on friends and other members of the family and compare scores. They'll enjoy 


t and so will yeu. 
Are you ready? Let's go! 
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paralysis patients was 
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. The bald eagle is fet 
from a patch of white 


True Ac False TT oo 
. Haycocks are i type of fereciov: chickens formerly 
used in ae 
True oO False [] 
apply to the type 
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7. Prestidigitators are now required on all autogiros 
as regular equipment. 


--+ 


True False []} 


WHAT'S YOUR SCORE? 


8. Although helium has not 
as much lifting power as 
hydrogen, Navy blimps 
are filled with it because 
it will not burn. 


True [) False 


9. Although the horse is not 
as prominent in warfare 
as it once was, the Army 
still uses scallions to 


carry dispatches over extremely rough territory. 
True [J False O 


10. The Peruvians long ago had some very 
garden tools, as they made spades of gold silver. 


True C) False 0 


It. Today, in 1942, there are more Indians in the west- 
ern hemisphere than there were in 1492. 


True O False 


12. Sherbet for dessert isn't a new idea—the famous 
emperor Nero made his own by adding fruif jules 
to snow brought to him from the Alps. 


True () False 2 


13. Sea gulls are a valuable warning to defenders of 


England's coast, as they always fly inland ahead of 


raiding planes. 
True () False o 


Answers will be found on page 168 


rors 
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. The original name for +e “iron me nt —s 4 Wntinee snakes are tound in equal numbers in ail 


tag of the United Stetes except the South, where 
are 


True [) False [] 


aoe ee vane tS a gi needs from 86 to 180 pounds of rubber, 


~ but used toothpaste tubes contain enough tin 
te solder * the electrical connections in a medium 


i True 0 False (] 
16. Safety pins . not coe, oo they 
were ‘desde before year |, .&. 
Tre 0 False [] 
17. The toy bear in playroom looks friendly enough 


aby grizzly deans is the most ferocious animal in 
True 1 False (] 


18. Giant sea turtles around the sea beaches of Florida 
never fa fie oe “except in extremely bright 
sunlight ry and February. 

True 0 False () 

19. Al the common variety of garden worm is 

to be slow and sluggish in its actions, it 

often bores through the 
earth at more than 70 
miles an hour. 


True [] False [] 


To get your score simply give yourself 4 points -- . 
for every question you answer correctly and 
total the result. If your mark is above 90, you 
are exceptional; if it is between 80 and 90, 
you deserve high praise; if it's between 70 and 
80, you're good; between 60 and 70, fair; and 
below 60—well, try again next month! 


20. Before man developed 
speech he knew how to 
laugh, and did so to signal 
other members of his 
group that it was safe to 
relax, or that danger was 
not present. 


True C) False () 


21. A rhododendron is a small modern dinosaur which 
lives in the warm caverns of Glacier National Park. 


= 


False () 


True [) 


22. With or without tracks, no war tank has ever traveled 
faster than 60 miles an hour. 


True [) False [] 


23) Adult male gorillas are no lightweights, as they 
may weigh as much as 600 pounds. 
True () False (] 


24. Although the daily newspapers seem to be constantly 
telling of auto accidents, 130 cities were without 
& tingle traffic fatality in 1941. 
= 


True () False () 


25. On ghipboard a lubber line is a procession of |and- 


seeking employment as seamen. 
True () 


False | 
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'W.ESTED and approved by federal officials, 

this trial plywood lifeboat—first of its kind 
—may be followed by many others to replace 
conventional steel lifeboats weighing 2,500 Ibs. 
A third stronger, holding the same number 
(31) of men, the plywood model weighs only 
1,700 lbs., using but 150 lbs. of steel. Designer: 
L. S. Baier of Sunderson Brothers, Portland, 
Ore. 


Whittlers’ Bike 


ATHERS adept at whittling and wood- 
working may be able to make bicycles they 
can’t now buy for their children due to metals 
priorities. Here are Marlene Mains and 
Darryl Hickman on a wooden bike held to- 
gether by three metal bolts. Tires are of 
reclaimed rubber. 
A Los Angeles designer worked it out with 
plywood, not yet affected by priorities. Adult 
sizes next. (See next month’s issue!) 
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It's All Done With Magnets 


AND-LEADER STANLEY DeWAAL’S 
pianist wife became a vibrachord player 
overnight when to a vibraharp he added an 
electric resonator system and a set of 30 
electric magnets to strike the 30 metal bars. 
Each key on the board electrically controls one 
of the magnets. The result, built by hand 
in two months spare time for $600, is a new 
instrument which may be regularly produced. 
It can be folded up, as at right, for the con- 
venience of traveling bands. It replaces a 
vibraharp or vibraphone in an orchestra. 























Spiraling Radio Waves 
Permit Secret Talk 


NEWLY - DEVELOPED 

radio transmits a_ spiral 
wave which can be turned 
either right or left by the 
operator, and receives from 
either direction. The advantage 
thus obtained, secret communi- 
cation between points, is not 
true of any other radio set! In- 
ventor J. H. Hammond, Jr., 
nearest radio, has offered it to 
the government. 
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Test-Crushing 18-in. Concrete—Or Eggshells! 


. 

AVING the largest transverse testing 

capacity of any machine in the world, 
this 244-story tester has just been installed at 
Northwestern University. It can exert a 
pressure of 1,000,000 pounds on a beam 55 ft. 
long, yet is so accurate it'll measure loads to 
an accuracy of 1/10 of one per cent. Crum- 
bling this 6-foot high, 12-in. concrete post 
was just an easy workout—the column fell 


Wing Flies And Flies, 
But Never Gets Anywhere 


HIS motor mounted on a wing- 

section roars and roars, but never 
leaves the ground. It’s attached to a 
house in which is located the control 
board, operated by Boeing re- 
searchers. Mounted on wheels on a 
circular rail, the whole works is 
changeable as the wind, so that 
engine installations of new-type 
planes can be tested in consideration 
of wind cooling, and under the severe 
conditions of warm-up and take-off. 
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apart at 505,000 lbs. pressure. The recording 
device, right, which marked the point at which 
each stage in the test was reached, can also 
draw stress-strain graphs of objects tested for 
distributed or twisting loads. If there was one, 
a beam 72 ft. wide and 18 ft. long could be 
put in the machine and yanked apart! 

Chicago-area defense manufacturers are 
using the testing machine in research. 

















Stick ‘Em Up, Shark! 


EA divers now have effective protection 

against sharks in a 2,200-pound pressure 
pneumatic gun that can fire a sharp-pointed 
steel dart. The single missile is fired only as 
a last resort; usually, since a shark pursues 
anything that moves, a discharge of air will 
send the man-eater chasing bubbles. 
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Ever See A Wheeled Hen? 


AUNTILY cutting a corner, Spots, the Gay 
Hen, keeps a sharp eye out for possible 
escorts around the rink, the while matter-of- 
factly showing off her skating technique. She’s 
one of several fowls George Plitt of Rohoboth 
Beach, Del., has trained to skate, and to play 
dead even when a car is not in sight. 


“Tire” Means Riding 
On Springs Twice 


f ecer substitute tire. was 
made by Floyd Bradford 
of Portland, Ore., who cut auto 
spring leaves into 30 pieces 
and bolted them in two rows 
to an old tire rim. A separate 
shoe made from tire casing 
pieces is attached to the end 
of each section for traction. 
The “tire” can be driven 50 
m.p.h. safely, the resiliency 
of the spring steel provid- 
ing smoothness. Awful noisy, 
though. 
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Highways Squeezed 
Out Like Toothpaste 


LMOST as easily as you 
squeeze toothpaste onto a 
brush from a tube, this ma- 
chine spreads and finishes the 
concrete for a new road. Re- 
placing a crew of men who'd 
laboriously spread, level, and 
smooth the cement, the ma- 
chine moves along on the 
metal rails set as the highway 
strip’s boundaries. Such 
mechanization is reducing 
road surfacing costs sharply. 





Bus Could Trailer 
Truck 141 To Work 


ECAUSE it requires few 

critical war materials to 
make, this oversized bus 
trailer for 141 persons may 
be recommended by federal 
officials to industrial sections 
where workers’ transportation 
isa problem. Its use will save 
numerous autos’ tires and gas, 
and reduce traffic. Of ply- 
wood and masonite and 45 ft. 
long, it contains four-person 
wooden benches with an aisle 
along one wall. 
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Diplomat Cripps 
Is A Workshopper 


EFORE his present British 

war cabinet duties pre- 
vented, Sir Stafford Cripps 
spent much spare time in his 
special workshop at his home 
in the country. Here, with 
shirt open and sleeves rolled 
up, he’s putting finishing 
touches on a chair seat. His 
bench is almost as well fitted 
with carpenter’s tools as an 
MI Workshopper’s, eh? 
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SIX-MAN MACHINE 
MASS-HARVESTS 
TOMATOES 


“SEVEN rows of tomatoes are picked at a 
time by six workers suspended in canvas 
hammocks (note protruding feet above) on 
this self-propelled machine built by Frank 
Bucher of Lititz, Pa. Pickers (see right) put 
the ripe tomatoes on a belt moving in front driven front wheels. Rear ones run free. 
of them to their sharp-eyed boss on the plat- Each front wheel has a clutch; tightening one, 
form overhead, 45 inches above ground. Built by a pull on a rope, steers the outfit (below). 
ingeniously but cheaply of discarded parts and Labor shortages and war demand for nutri- 
an old auto engine, the harvester has chain- tious tomatoes accent its importance. 
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Army Eyes Leave Trees 


To Ride “Grasshoppers” 


RMY artillery observers have climbed 
£% down from precarious perches in 
trees and balloons to aid gunners correct 
range and elevation from small, big- 
windowed planes called “grasshoppers.” 
Unarmed, they keep well behind their 
own front lines, voice-radioing their 
bservations. Above, mechanics check 
a motor in a sand-shedding tent at Fort 
Bragg, N. C. 


Beep-beep, Make Way For 
The Peep-Jeep’s Cousin! 


. ATEST in the eep-series of army ve- 
hicles is cousin to the ubiquitous 
peep and jeep—the beep! Elaine Gun- 
derson, a secretary at Gowen Field, Boise, 
Idaho, is here taking a package from her 
beep’s carrying box for Technical Sgt. 
James Ladd. Officially known as an 
auto-glide scooter, the beep’s the army’s 
answer to rubber and gasoline shortages 
as it needs little of either. It takes only 
three tires and they’re small, and will go 
40 miles on a gallon of gas with its tiny 
below-seat motor. Beeps are not for 
speeders, though—top speed is 25 m.p.h. 
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Tank Spits Out, Takes 


Up Its Own Bridge 


ISS CATHERINE ALLEN 

inspects model of a new, 
powerful tank good for quick 
thrusts over all kinds of terrain. 
It’s equipped with an unusual 
feature inside—a bridge which 
can be ejected from the tank’s 
front when a narrow stream is 
reached, enabling the tank to 
go over instead of through the 
water. After the crossing, the 
bridge is drawn into the tank 
through an opening in the rear 
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Bomber’s Nose, Tail Are 


“Flying Greenhouses” 


ONG range, large bomb ca- 
pacity, and 300 mi. speed 
from two Wright 1,700 h.p. 
Cyclones make this mass- 
produced North American B-25 
medium bomber one of the most 
powerful Air Corps elements. 
(A close-up of the bombardier 
in its greenhouse-like tail is 
shown on the cover.) To aid 
highest tactical efficiency of the 
five-man crew, the B-25 has 
extensive provisions for com- 
fort. 





Here’s That Jeep Again! 
Now It’s A Water Baby 


WEST variation of the 

versatile, nimble jeep is 
the “aqua cheetah,” an am- 
phibian personnel carrier not 
yet adopted by the Army but 
being tested at Fort Knox by 
the Armored Force Board. Here 
leaving the water efter a suc- 
cessful swim, the bug-eyed, 
broad-snouted vehicle is ready 
for a cross-country run, power 
having been shifted from pro- 
peller to wheels. Soldiers have 
dubbed it the “sea jeep.” 
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Trainers Unite Nations, Too 


NITED in all-out effort against the 

Japanazi forces, members of the United 
Nations agree on the kind of trainer plane to 
be obtained from the Arsenal of Democracy 
for developing their future pilots. Observe 
the identifying markings on these five 
Boeings as they fly side by side for Peru, 
Great Britain, China, U. S. Navy. and U. S. 
Air Corps. 


Well-Lettered Plane 


Shows New Materials 


ETTERING on this photo of 
an advanced trainer tells 
how priority-precious metals 
may be replaced by wood and 
low-alloy steel—more, the 
plane can be produced faster, 
maneuvers better, and costs 
less! Similarly, a mammoth 
transport plane to be made 
mainly of plastics and plywood 
may solve another air arm 
problem: spacious, speedy units 
to take soldiers and equipment 
to combat areas. 
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Meet Ma Bomb And Bomblets 


ONDERING ways to increase the de- 

structive possibilities of the limited num- 
ber of bombs which a plane can drop, an 
inventor has devised a “mother bomb” with 
a regular family of small bombs which on 
impact will scatter in all directions. Ma Bomb 
will not only dig a big hole in whatever it 
falls on, but her bomblets will be responsible 
for five smaller areas of chaos roundabout. 














Jerry May Lie, But Not 
Tommy’s Camera 


HEN the Jerries lie 

about the number of 
their planes, supply ships, or 
E-boats that escaped the 
Tommies’ four-cannon Hur- 
ricane fighter planes, movies 
showing the destruction of 
claimed escapes frequently 
give the lie to their state- 
ments. Here’s the camera 
which, synchronized with the 
firing of the cannon alongside, 
records the hits irrefutably. 








Listening Fence On Duty 
wees 
P am SAiHe HE duPont Company guard at left isn’t 
hes he See, talking into the air, he’s reporting to the 
‘ee main office (below) via the plant’s listening 
fence. Yes, sir, it picks up his voice and 
transmits it by the small square robot. More, 
it'll flash the alarm if anyone tampers with 
any part of the miles of high wire fence, by 
causing a light to glow on the map-like chart 
of the plant .grounds in the guards’ head- 
quarters. The light shows just the point 
where the fence heard a possible saboteur 















. 4 ’ ome 





AUTOMATIC ALARM 
GUARD SYSTEM r 
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OUGH, burly student officers who thought 
their toy-playing days were past are 
shown above earnestly watching toy soldiers, 
artillery, and tanks like those in the lowest 
photo. The miniatures are deployed over a 
section of English countryside, in a 24 by 28 
foot canvas replica flown to the United States 
in two sections that now occupy two rooms at 
the Armored Force School at Fort Knox, Ky. 
Remarkable similarity to war strategy is 
provided because the tiny troops and weapons 
are moved over the surface by five men sta- 
tioned beneath the canvas, acting to contact 
spots designated in the problem recited by the 
instructor. As the center photograph shows, 
magnets in the men’s hands are used to 
maneuver the metal soldiers, field guns, tanks, 
and motorcycles on a 20 m.p.h. scale. The 
magnet=man at the right in the photo sim- 
ulates the laying down of a barrage of artillery 
fire on the terrain above him by means of a 
puff of cigarette smoke from a syringe. Guy 
wires under the canvas support upright sticks 
to reproduce the rolling knolls, with the roads, 
streams, and farmhouses of an 8x13 mile sec- 
tion of Salisbury, Wiltshire, England. 
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Cobra Made Deadlier 
With Extra Fuel Sac 


Y LENGTHENING the 

time the Army Bell 
P-39D Airacobra can remain 
in the sky, the extra belly |‘, 
tank shown on the new model 
here makes this U. S. fighter 
even deadlier. Designed to 
augment the normal fuel sup- 
ply, the sac can be dropped in 
flight when the gas is used; 
it’s the only visible change 
over earlier types of this 
heavily-cannoned fighter. 





“ x 
= Snow’s No Worry To 
BP. Ski Peep, Autoboggan |,- 
















IGHT into early summer, 

U. S. Army troops on 

Mt. Rainier, Wash., contend 

with snow in field training, 

' using unusual equipment like V 
—— the propeller-driven peep on 

“s runners, at left, and the mo- 

torized toboggans below. Both \ 

C 


2 hae 


go at amazing speed. Thei 
riders are trained in skiing 


snow-shoeing, mountain- | ‘4 
scaling, parachuting with ‘. 
skiis, and alpine fighting. cr 
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Will This Ray End War? 


PB has “frozen” the female silhouette 

for the duration—but that will be brief, 
Carlo Gallerani of Bridgewater, Mass., above, 
says. His ray gun when perfected will 
“freeze” enemy battleship and plane ma- 
chinery, ending the war at once by “projecting 
electronic rays to immobilize engines.” 


Cannon Prefer It 
Without Tomato Sauce 


V ACARONI? No, though 
1 it is food of a sort—can- 
non fodder! The white lengths 
are smokeless gun powder in 
macaroni-like form being fed 
into a machine for cutting into 
designated lengths. Then it'll 
be loaded into powder bags for 
artillery charges. Smokeless 
powder forms the charge 
which propels projectiles 
(shells to you) from cannon 
This is one of the activities at 
the army ordnance arsenal. 
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Really Less Tiring, Men! 


HE new pack developed for the U. S. 

Marines and now in mass production, 
shown above in profile and rear views, is an 
all-purpose carrier said to be less fatiguing to 
carry. It’s lighter, and has a new method of 
suspension so that weight is carried high on 
the shoulders. 











Lattice Of Tubes Would 
Make Carriers Of Ships 































ERCHANT ships could be 

converted to aircraft car- 
riers with a proposed open deck 
of parallel tubes as on model 
shown here. Planes would 
have wide-tread, wheel-and- 
roller landing gear to prevent 
their settling between pipes 
regardless of position on land- 
ing. No slipping off, either 


Dies Are No Dice With 
These Three New Tools 


IES aren’t needed with 

these three new metal- 
working tools, all hand- 
operated. Useful where only a 
few duplicate parts are neces- 
sary, they’re proving time- and 
money-saving in many defense 
plants. Consisting of midget 
shears, brake, and bender, they 
are flexible to accommodate of 
various shapes and sizes are 
accurate to within a .001-in 
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COMING: UNIVERSAL FOCUS 
FOR ALL STILL CAMERAS 


How the oscillating lens will be adapted 
to still photography too, in the future. 


by Louis Hochman 


ONTRARY to general belief, the prin- 
ciple of the Electroplane “shivering 
lens” movie camera, described on pages 44 
and 45 of the May MrecHAanrx ILLUSTRATED, can 
be applied to still photography. P. Stanley 
Smith, co-inventor of the Electroplane camera 
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This diagram illustrates the operation of the oscillating lens as 
applied to still photography. The central double-concave ele- 
ment of the oscillating lens travels Saou a distance of .012 
inch; @ single movement of the oscillating element will re- 
produce all planes in the field sharply. In each of the cases 
above, the furthest figure represents an object at infinity and 
the nearest figufe an object at the minimum ee py distance 
of the lens. With the oscillating lens as far forward as it goes (!) 
the — at infinity is sharply rendered; as the element moves 
in its .012-inch course, the various intermediate planes (2) and 
the object in the foreground (3) each become sharp in turn. 
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The night scene, above, was taken with a wide-open oscillat- 
ing lens—enlarged from a 35mm movie negative frame—com- 
bining maximum lens speed and infinite depth of field. 


with the late Dr. Ludwig Dieterich, has 
granted MrecHANrx ILLUSTRATED this exclusive 
interview with the purpose of clearing up the 
popular misconception about his revolu- 
tionary invention. 

As described in the May issue, the Electro- 
plane camera lens has one interior element 
in its structure which oscillates within the 
lens mount at a rapid rate under the influence 
of an electric current. This endows all result- 
ing motion pictures with unlimited depth of 
field, even though the lens is used at its widest 
aperture where minimum depth of field can 
be expected. 

The Electroplane camera is now being de- 
veloped by the Smith-Dieterich Corporation 
which was formed by Mr. Smith and Dr. 
Dieterich and which is now headed by Mr. 
Smith. Although its universal focus prin- 
ciple was primarily designed for motion pic- 
ture work and the first working model was 
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An ‘impossible’ setup shot at full aperture with the oscillating 
lens. Near, intermediate, and distant planes—all are sharp. 


adapted to the Mitchell motion picture camera, 
Mr. Smith and his’ associates state that there 
is no reason why it shouldn't be equally effec- 
tive when adapted to still cameras in the 
future. 

Unfortunately, the war is temporarily pre- 
venting further progress in the construction 
of oscillating lenses for any purpose. But the 
Smith-Dieterich Corporation is going ahead 
with its research and calculations—computing 
the lens on paper for the day when victory 
permits its manypfacture on a commercial 
scale and its adaptation to still photography. 

According to Mr. Smith, it will be possible 
to compute and produce oscillating lenses of 
practically any focal length, and of any type: 
Tessars, Xenars, etc.—even telephoto lenses! 
The outstanding feature of the lens is its 
oscillating element, a single lens within its 
structure which travels back and forth dur- 
ing the actual exposure at the rate of about 
13,200 oscillations per minute. It traverses a 


With the oscillatin 
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distance of only 3/10th millimeter (approxi- 
mately .012 inches). 

Minute as these excursions may be, they 
influence the entire function of the lens, keep- 
ing it in sharp focus on all objects situated 
from about four feet in front of the camera 
to infinity! Furthermore, states Mr. Smith, 
the .3mm. excursion of the oscillating lens 
element is the one thing that remains con- 
stant, regardless of the focal length of the 
lens to which it is adapted. 

Although the present “shivering lens” 
mounted on a standard Mitchell motion pic- 
ture camera, is operated electrically by an 
involved system of electrical controls, the in- 
ventors claim that, in adapting it to still 
cameras, a simplified mechanical arrangement 
may be incorporated into the camera’s shutter 
mechanism to set the lens element in motion 
at the precise time of exposure. A single 
excursion of the lens across its field during 
the exposure is sufficient to obtain the uni- 
versal depth of field characteristic of it. The 
oscillations may eventually be worked elec- 
trically from batteries instead, depending 
upon which method the inventors find more 
practical and efficient. Large studio cameras 
will probably be operated electrically from 
house current. 

Mr. Smith visualizes the Electroplane 
Camera of the near future as one having no 
bellows or rack and pinion focusing mount. 
Since the lens produces universal focus, there 
will be no need for manual focusing, coupled 
rangefinders, etc. If, however, it is desired 
to use the camera as an ordinary focusing 
type to get blurred backgrounds, focusing 
will be done by stopping the oscillating lens 
element at a point where it will cause the 

[Continued on page 155] 


lens, it will be possible to expose so that al! planes are sharply focused—as well as to focus dif- 
ferentially for the foreground, middie distance, or background. The moving element is merely stopped at the proper distance. 
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PHOTO CONTEST 


FIRST PRIZE ($10.00): “Refugee” by 
Marvin Brooks, 300 Central Park West, New 
York, N. Y. Rolleifiex camera, f£/8 and 
1/250th sec., on Super XX film. SECOND 
PRiZE ($5.00): “Post Office Patriots” by 
H. Horsfall, 388 Ashland Street, North 
Adams, Mass. Taken with a 4x5 Watson View 
Camera on Panatomic X, in D-76; f/11 with 
two, No. 16 photoflash bulbs. THIRD PRIZE 
($4.00): “Harlem River Nocturne” by 
Arthur J. O. Romero, 99 Metropolitan Oval, 
Bronx, New York City, N. Y. FOURTH 
PRIZE (53.00): “Hiya Babe” by J. P. Neil, 
190 Jameson Ave., Toronto, Can. Taken 
with a 9x12 cm. Zeiss Ideal camera, on Agfa 
Supreme; f/16, 1/200 sec. with Kalart gun, 
No. 16 photofiash lamp at 15 feet. 

Submit prints for this monthly contest 
unmounted—no larger than 8x10 _ inches. 
Print your full NAME and ADDRESS on 
the back of each print and wrap securely with 
cardboard or corrugated stiffeners. With each 
print, list your camera, film, lens opening and 
shutter speed, illumination, and developer. 
Be sure to enclose return postage if you want 
unused prints returned. (Published prints can 
not be returned.) Address: Photography 
Editor, MECHANIX ILLUSTRATED, 1501 
Broadway, New York, N. Y. 
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2nd PRIZE 





ACTIVE 
SERVKE 


cus dif- 
istance 


July, 1942 





PHOTOGRAPHY 


UNDER THE 























@ suBYECT 
SUN ABOVE 
| y AND TO 
= -()- THE FRONT 
P ™\, 
| _— 











Above: This is typical of the harsh portraiture that results from 
shooting in full sunlight at high noon. The diagram to the right 
illustrates the relative positions of sun, 


of the photograph \ 
Note how the nose acts as a sun-dial. 





by S. J. Ressetar 


UTDOOR lighting is taken so much 

for granted by the beginner that he 
generally shoots away quite unaware of 
whether the light comes from front or back, 
one side or the other. And the results 
generally tell the sad tale. 

The snapshooter, probably makes his 
biggest blunder when he attempts to shoot 
outdoor portraits under the mid-day sun: 
to be more specific, the hours from 10 a. m 
to 2 p. m. 

During this period, the sun is brilliant 
and sparkling stuff, no one can deny. It 
fills the senses with a scintillating 
visual sensation. No wonder it 
tantalizes the beginner into the 
erroneous belief that it is the very 
essence of glamorous picture light- 
ing. Don’t you be fooled by the 
mid-day sun. That sparkle is a 
snare for the unsuspecting and 
uninitiated. The trouble is not in 
its sparkle, however, but in the fact 
that its position is all wrong—if 
you don’t know the answers. 

Directly overhead, the sun casts 
deep dark shadows under eye 
brows, nose, mouth, chin, and 
cheeks. The inevitable result is 
a conglomeration of * conflicting 
shadows and highlights battling all 
over the picture area. 

What to do? 

Now, it would be mighty con- 
venient to be able to move the sun 
a little to the right or left, up a little, 
or down, just like a photoflood. 


Left: Begin modifying the angle of the sun 
by placing the model in a semi-reclining posi- 
tion. Her leaning forward or back, to the left 
or the right at different angles to the sun will 
create a variety of effects. But, avoid strain 
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IE} MID-DAY SUN 


That’s an idle dream, of course. But it’s no reason 
to wring one’s hands in despair. When confronted 
JE with the task of shooting a portrait when the sun 
is high in the sky, we do the next best thing to 
cajoling the sun into position. We move the sub- 
INT ject into position. 

To begin your attack, place the subject out in 
the open facing the sun. Describe an imaginary 
circle with the subject in the center. With your 
camera in hand, proceed to move about the cir- 
cumference of this imaginary circle and have the 
subject pivot about facing you, as you move either 
to the left or right. Watch the resulting effect on 

















much the shadows and light-splashed areas of the face. 
at he Try having the model stand up or sit down, then 
re of lean a little to the right or left or even slightly 
back, backward or forward. Just be careful to avoid 
sults facial and bodily contortions. In maneuvering Above: The harsh overhead sunlight has been modi- 


; " cate ” fied by placing the model in a reclining position so 
the subject around, w atch the background for the sun sfrikes fer face at a 45° angle. The sun is a bit 























; his distracting details, etc. omy in ny 3 —_ but it — = ane 
, : A espite the model's wearing a wide-brim hat. 
shoot It is a good idea to use a lens shade for this . 
sun; and all other outdoor work. In following your 
a.m subject about the circle, you probably will find 
yourself flirting with the sun out in front of 
liant the lens, particularly [Continued on page 155] 
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train If the subject has an interesting profile a beautiful cameo an even subtier and | 
ced effect can be produced under Fright noon-day sunlight. more pleasing effect. —————— 
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DARKROOM 
CABINET 
--ON 
CASTERS 


by Gustav Gerlach 


HE cabinet described in this 

article serves as a rigid sup- 
port for the enlarger and pro- 
vides storage space for all 
materials necessary for negative 
developing, contact printing, and 
enlarging. In addition, it incor- 
porates a light-tight changing 
box which permits film holders 
and developing tanks to be 
loaded in complete safety at any 
time of day. 

The caster feature enables the 
cperator to use the cabinet and 
its contents in any part of the 
work-room, studio, darkroom or 
bath room where it serves to best 
advantage. 

The following easily-obtained 
construction materials. are 
needed: 


12 feet, 2 x 2-inch pine 

28 feet, | x 3-inch pine 

I—6 x 8-foot panel of '/-inch ply 
wood 

12 feet, '/2 x '/-inch pine strip 

1%. yards, black rubberized cloth 
24 inches wide 

Box of I-inch brads 

pound, 2!/2-inch finishing nails for 

the framework 


4 casters 

4 small sliding bolts 

2 small brass hinges, | inch wide 
6 ornamental hinges for the doors 
2 small door catches 


The first step in the construc- 
tion of the cabinet is the building 
of the framework. The corner 
posts are 2x2-inch pieces of pine. 
31 inches high. At the top and 
bottom side of each pair of the 
corner uprights, securely nail or 
screw in place a piece of 1x3- 
inch pine 17 inches long making 
sure that the corner posts and 
side pieces are squared up 
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Here is the completed darkroom utility cabinet with the enlarger held in 
place by its own weight. The hinge and latch arrangement permit the two doors 
to be opened, to gain access to the storage shelves and changing box, inside. 






Right: All joints inside 
of the changing compart- 
ment are covered by 
VY. x Ya-inch strips. The 
interior is painted a flat 
black to minimize the 
possibility of fogging. 


j changing compartment 
| is held in place by four 
slide-bolts — the fixed 
ends at bottom fasten 
to the stretcher; the 
fixed ends at top fasten 
to a strip of | x 3-inch 
wood running between 
the braces across the 
top of the framework. 


rire aa. | Left: Front panel of 
ag 
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properly. The pieces that are 
fastened to the posts to complete 
the framework on the longer 
sides are also 1x3-inch pine, 31 
inches long. 

When putting these longer 
side-pieces in place, fasten them 
so that the end of the longer side- 
piece is flush with the outer edge 
of the shorter pieces. At two 
points between the long side- 
pieces, nail pieces of 1x3-inch 
pine to further strengthen the 
frame. 

Following this, put a pair of 
stretchers along the length of the 
cabinet and nail them in place 
on the inside edges of the corner 
posts at a point half the height 
of the corner posts. The frame- 
work will now appear as in the 
dimension illustration-left. 

These stretchers act as a sup- 
port for the shelf that is to be 
placed in the center of the cab- 
inet. It is best to install the shelf 
Above: The cabinet framework, marked with the dimensions of the various at this point and also to run an- 
pieces of lumber required. Below: Interior of the cabinet, as it appears when : 
the hinged doors are swung open. All enlarging materials are kept together. other shelf along the bracing 
members fastened across the 
framework at the base of the 
frame. These shelves are made 
of %4-inch plywood and are cut 
17 inches wide and 29 inches 
long. The corners of the shelves 
are notched to fit the corner 











s. posts. 
side When inserting the shelves, 
put the lower one in first, sup- 
a. porting the shelves at the corners 
fow with small cleats cut from the 
en 1x3-inch lumber; nail the cleats 
B to the corner posts. 
inch The next step is to erect a 
"the vertical dividing wall in the 
ork. upper half of the cabinet so that 
a compartment 20 inches long is 
. made at the left of the frame- 
ith work—the 20 inches being meas- 


ured from the inside edge of the 
corner post at the left. This wall 
is made of %-inch plywood and 
is held in place on the shelf with 
%xle-inch square pine strips 
nailed to the shelf on both sides 
of the wall. 

Next, run a similar wall 
along the inside edges of the 
two corner posts at the 
left; [Continued on page 171] 
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PHOTO 


| SHORT-CUTS 





ELECTRIC INTERVAL TIMER. This handy apparatus is impro- 
vised from a modified kitchen clock, a buzzer, and a battery 
clip—all mounted on a wooden baseboard; the clock shell is 
fastened to the baseboard with a wood screw from its inside, 
and the switch (brass strip making contact with the minute 
hand—right), the buzzer, and the battery are wired in series. 
First, discard the glass of an alarm clock (in working order) 
and its hour and alarm hands, too. Remove the clock works, 
and draw a new clock face on the back of a discarded print, 
tracing the minute divisions very carefully from the original 
face and calibrating them counter-clockwise. Glue this over 
the original face and then slip an extension on the front of 
the minute-hand shaft by boring a brass sieeve to a press fit; 
insert a short rod in the sleeve and add a radio knob for easy 
adjustment. Cement contact switch to the case and rim of 
clock, insulating with paper and bending it to touch tip of 
minute hand at ‘‘zero'’ mark. Solder end of wire to this switch 
and lead it to the battery clip at the rear. Connect the buzzer 
(from a question-and-answer toy) in series and ground buzzer to 
one of the bolts holding clock works in case. George D. Jones. 














Left: A coat hanger, hooked to the 
picture molding of a room makes 
an excellent "anchor" for a clamp- 
on reflector unit when the latter is 
to be placed high. Wm. Swallow. 


Right: When picture taking on the 
studio work-table required the use 
of a glass background plate or 
screen, the job may be facilitated 
by supporting the glass with a pair 
of Agfa cut fim containers, slit the 
thickness of the glass as shown 
in the illustration. Louis Hochman. 


Below: One of the most effective 
tools for embossing or plate-sink- 
ing the border of a photograph is 
a glass, drink-mixing stick. To avoid 
any possibility of breakage, cover 
the upper part of the rod with a 
strip of rubber tape or some 
rubber tubing. Kenneth Murray. 





















GRASSH' 





oa 
ie 3 


Clear your fields of destructive 


‘hoppers with this car-front trap. 


by Benjamin Nielsen 








1* 
4 Sour 


~~ 






CUT ON ~ 
DOTTED LINE 
AND OPEN 


~~cuT To FIT BUMPER 


. i 








Below: 


water. 





Oil tins are sliced cater- 
cornered and placed in the carrier, 
and partially filled with oil and 
‘Hoppers strike baffle and 
fall Into trough, where they die. 


« 

44 
~ 

ws 





> 












FARM 


THs simply made grass- 
hopper catcher utilizes 
old 5-gallon cans for the oil 
trough. The inexpensive 
frame is easily made from 
lightweight 1”x4” strips 
which are bolted to up- 
rights which hook onto the 
car bumpers, as shown in 
drawing. The tins are cut 
as indicated and opened up, 
making two troughs from 
each, Discarded ferrotyping 
lates were used as a baffle- 
oard for the original 
catcher. However, any tin 
sheets or wallboard could 
be used. 

In operation the outfit is 
hooked over the bumper 
and the troughs are pro- 
vided with a small quantity 
of water and waste oil. The 
oil, of course, floats on top. 
Then as the outfit is driven 
back and forth across the 
infected field, grasshoppers 


* aroused by the peeenennee 


car, fly up, and hitting the 
baffleboard, are flung into 
the oil which kills them in 
short order. 


Leff: Framework is simply made 
from one-by-fours. Below: Hang- 
ing completed frame on bumper. 























































































Top: The author enacts St. 
George and the Dragon behind 
! the tiny footlights of the Lil- 
' lipuppet Theatre, plans for 
which will be included in a 
future installment of this arti- 
cle. Above: St. George delivers 
kayo to nasty dragon. Puppets 
go through their act with re- 
markably lifelike movements. 


Once you have mastered the 
| easy technique of making Lilli- 
puppets you can indulge your 
fancy and create characters at 
will, At right you see the 
knight St. George on his 
spirited steed, Franklin D 
Roosevelt with microphone, and 
Adolf Hitler where the United 
Nations hope soon’ to have him 
—in the palm of their hand. 
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Produce your own stage shows with 


easily-made midget marionettes. 


by Leslie P. Guest 


\ ARIONETTES are the most fascinating 

form of puppets, as they can do prac- 
tically everything possible for humans and 
animals except speech. They can enact plays, 
do stunts and tricks, and there is no end to 
their possibilities. Marionettes are not neces- 
sarily difficult to operate, but to make them 
at all well is a tedious and often expensive 
project. 

Professional marionettes are usually all- 
wood, hand-carved; or modelled from plastic 
wood, and run from 24 inches to 48 inches in 
height. Each marionette consists of approxi- 
mately sixteen separate parts, each part care- 
fully shaped and skilfully fitted to 
its fellow part. The construction 
of a single figure may take many 
weeks, or even months, and ma- 
terial alone may run into several 
dollars. The stringing of an aver- 
age marionette will use more than 
a dollar’s worth of fish-line alone. 

Amateur marionettes may fol- 
low the same general plan, running 
from 16” to 18” in height. Many 
of them are fully up to professional 
standards, and often the makers 
would not part with them for $100 
a figure. Others concentrate on 
making good heads, hands and feet, 


Mechanix Illustrated 
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The three principal stars in today's drama of world-shaking 
events. Round, black object in Adolph's left hand is a bomb 


the bodies and limbs, supposedly covered with 
clothes, being mere bundles of sticks. 

School project and class-room marionettes 
are apt to be of the rag-doll variety, because 
the expense is nominal and construction time 
is comparatively short. Unfortunately the 
rag-doll marionette is essentially “floppy,” 
and no matter how artfully contrived, still 
has a marked resemblance to a rag-doll. 

Lillipuppets are not proposed to supplant 
the conventional types of marionettes just 
mentioned, but form an interesting introduc- 
tion to the subject, and are fun for both chil- 
dren and adults. They are easy to make, cost 
very little, and can do nearly everything pos- 
sible with larger marionettes. The players 
for an entire production may be made in a 
week’s spare time, and they will last in- 
definitely. All the long work of fitting joints 
has been eliminated, and the most inexperi- 
enced beginner will enjoy making and work- 
ing these fascinating little actors. 

Lillipuppets are made of thin, soft wire 


Right: A short length of mailing tube makes an excellent con- 
tainer for the Lillipuppets. 
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Applying plastic wood over wire ‘‘skeleton'’ to form body. 





Finished puppets are painted and dressed in keeping with 
whatever character they are intended to represent. 


- 


Clown and acrobat give an inspired performance—inspired 

by the threads leading up to the hands of the operator. It 

takes little practice to put Lillipuppets through their paces, 
due to the originally designed, simplified controls. 
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formed and twisted into shape (Fig. 1). Each 
part is made separately and then joined by 
loops, as in Fig. 2, giving the figure extreme 
flexibility. The wire form is then covered 
with plastic wood, which is pinched and patted 
into shape according to the character desired. 
Then the figure is painted. Often clothes may 
be painted right on the figure, or simple cos- 
tumes made from scraps or bits of ribbon. 
An ingenious type of controller is built right 
with the figure, and only a few threads make 
full and easy manipulation possible. This type 
of controller practically eliminates the bother 
of tangled threads, a detail which must be 
carefully watched with conventional mario- 
nettes. 

All the tools and materials needed for the 
construction of Lillipuppets are one or two 
pairs of pliers (preferably sharp-nosed type); 
pen knife; sandpaper; paints; cotton thread; 
a couple of 5c coils of iron wire from the hard- 
ware store; and a tube or can of plastic wood. 

In making the first few Lillipuppets follow 
the directions and dimensions given here as 
closely as possible. After the various opera- 
tions become familiar, there will be room for 
plenty of variation and individual initiative. 
Suggestions for alternate methods and “stunt” 
Lillipuppets will be found later in the text. 

Make the body first, as it is the most com- 
plicated part, and the other members may be 
joined to it as they are completed. The body 
includes five loops, one for the head, two for 
the arms, and two for the legs. The body 
should be made the correct size, and the posi- 
tions of the loops must be accurate, or the 
figure may turn out lop-sided. Start with a 
piece of wire about 18” long. Make a small 
loop at about the center, and with the pliers 
give it a couple of twists. This will be the 
head, or neck loop. Make a loop a short dis- 
tance on each side of the neck loop as shown 
in the sketches, and these will be at the 
shoulders. Don’t make the loops too small, 
or the finished joints [Continued on page 140] 
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LENGTHS OF WIRE ARE CUT, 
| BENT AND TWISTED TO FORM 
| HEADS, BODIES AND LIMBS 
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OST of us “pick up” rowing, 
and with it a whole boatload 
of errors. Rowing in the right 
way is probably as good an exer- 
cise as there is, and can be an en- 
joyable accomplishment. Rowing 
in the wrong way—which is the 
usual way—cramps the lungs, 
strains the stomach, pulls the back 
and shoulders out of shape, and 
can be downright drudgery. Han- 
dling a small rowboat is really a 
matter of applied mechanics, but 
there are thousands of self-taught 
rowers dragging and pulling on 
the wrong set of gears, straining 
and tugging and thumping against 
the wrong set of pulleys. It’s a 
simple matter to streamline your 
stroke away from such unneces- 
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FIG. 6 





Arms break’ and take up pull-through in a strong, 
steady motion that maintains boat's headway. 


re 
w 


FIG. 8 





The finish, which gives your boat its momentum 
and lifts the oar blades smartly out of water. 


FIG. 9 
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Inboard power unit at "‘catch''—back flat, chest FIG 7 “Pull-through,"" at point where the powerful! 
up, shoulders square. Beginning of power stroke. ° 


re, 
. 
¥ 


loin muscles are nearing the contraction limit. 


sary stress and strain; to reorganize your 
muscular effort into a sweet-running inboard 
power unit. 

Unless your boat is properly rigged, how- 
ever, much of your power is going to be dis- 
sipated. Many a rowboat seat is too high, so 
that one feels that he is riding on the boat 
rather than in it. Lowering the center of 
gravity by dropping the seat a couple of inches 
will greatly improve such a craft’s behavior, 
particularly in rough water. At any rate, the 
seat should be so low that when the rower 
sits with feet pressing against the stretcher 
or footrest, knees slightly bent, his thighs are 
horizontal or nearly so. 

The ideally placed rowlocks allow you to 
begin the pull and finish it with the oar blade 
at about the same distance from the boat. 
(Fig. 1). The oars that come equipped with 
leather stops are generally too short in the 
handle, and would be improved by simply 
moving the stop a few inches down toward 
the blade, so that at the middle of the pull 
and at the middle of the recovery the handle- 
ends overlap by a handbreadth. Oars should 
balance easily, their weight almost evenly 
divided between the outside and the inside 
of the boat. Unless the oars are heavy, the 
handles should not be smaller than the shaft. 
(Fig. 2). Contrary to general impression, 
there is no advantage in heavy oars; the 
lightness and toughness of spruce oars are 
not sufficiently appreciated. The part that the 
hand is to grasp should be left in the natural 
wood, unvarnished. Curved, or spoon blades, 
are incomparably better propellers than 
straight blades. 

The ordinary rowboat has four seats—a bow 
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FIG 10 Wrist drop rotates oar shafts and flattens blades 
: in preparation for feathering shoot, or recovery. 


seat, a stern seat, and two thwarts or rowing 
seats. If you have passengers or a cargo place 
the greater part of this extra weight in the 
stern, but not so much as to sink the stern into 
the water until it drags. In such a loaded boat 
you should row from the thwart nearer the 
bow. When alone, you will find your craft 
more alert to the oar if you row from the 
thwart nearer the stern. 

Sit well toward the edge of the thwart, and 
sit straight, chest up, shoulders square and 
level, back flat. Keep that body alignment 
throughout the stroke, swinging from the hips. 
The most frequent faults with beginners are 
bending the back at the beginning of the 
stroke and allowing the spine to give under 
the pull (Fig. 3), with the same waste of 
power as would result if flexible rubber oar- 
shafts were used. These faults are sometimes 
due to weak abdominal muscles, and if per- 
sisted in may do real harm. The remedy is 
to strengthen those muscles before taking to 
oars. 

In the regular crew stroke used in college 
and school shells, where the oarsmen have 
sliding seats, the legs take over part of the 
propulsion. In your rowboat you may dis- 
regard your legs. The main pull must come 
from the big muscles of the lower back, and 
you must consider the rest of your upper body 
as a set of straps and levers whose principal 
job is to transfer the pull of those powerful 
loin muscles to the water. 

Take a look at Fig. 4. The dotted line shows 
the elliptical path followed by an oar blade 
under untutored handling—beginning shal- 
low, going deep at the middle of the stroke 
(“digging,” the professionals call it), and then 
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coming slowly to the surface again. “Skying”’ 
is the term applied to the habit of lifting the 
cars too high on the recovery. Sometimes it 
results in the beginning of the stroke being 
rowed in the air—reminding one of the terri- 
fied man who leaped out of the top window 
and started his legs running before he reached 
the ground. 

Now examine Fig. 5. This represents a 
cross-section of an oar blade in a stream- 
lined stroke, adaptable to all types of rowers 
and rowboats. For convenience it is broken 
down into four parts: the catch, the pull- 
through, the finish, and the shoot or recovery. 

In preparation for the catch, let the oar 
blades rest flat on the water and hold the 
handles with any grip that is easiest for you. 
We'll improve that grip later, as soon as your 
other muscles have caught the rhythm of the 
new stroke. 

Now, without changing your grasp, rotate 
the oar-shafts in the oarlocks until the blades 
stand perpendicular to the water. Bend for- 
ward from the hips and carry the oars back 
(Fig. 6). You will probably find your greatest 
difficulty at full reach, for it goes quite against 
the grain to reach with arms and body, and 
yet give the shoulders no part. The answer 
is: do not make the common mistake of reach- 
ing for too long a stroke. Forty-five degrees 
on each side of the [Continued on page 166] 
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This fast model racing car has a body built up of laminated 
layers of muslin, bound together with plastic adhesive. 








Making Plastic Models 


Cold water plastic adhesive makes 
it possible for model builders to 
produce stronger, lighter models 


—moulded into any desired shape. 


by 
Paul Schmitt 


EXT time you build a model racing car, 

boat, or for that matter, airplane, build 
it with a one-piece, strong, light body or hull, 
cleverly fashioned with the aid of waterproof 
liquid “plastic”! This method has numerous 
advantages over conventional wood or metal 
construction, though it is not intended to re- 
place either of those mediums, but merely to 
open up a wider field of experimental design- 
ing and styling for the enterprising model 
hobbyist. 

For one thing, the use of moulded plastic 
adhesive bodies permits the modeler a great 
range of shape possibilities, including com- 
pound curves, which are easily attained. 
Crackups, long a bugaboo of action models, 
are less of a menace with these moulded 
bodies, because of their tremendous resilient 
strength, akin in quality to that of a ping pong 
ball, though not so brittle. 

Plastic models are easily made, and the 
wooden mould or form over which they are 
fabricated can be used indefinitely, making it 
possible to turn them out on virtually a mass 
production basis, if desired. 

First we'll undertake the building of an 
average model sailboat by this method, then a 
racing car. All details pertaining to the proc- 





Above: Cutting hull loose from form after plastic has hardened 


Left: Center strip is trimmed off at bow with sharp scissors. 
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ess itself will be described, but no actual de- 
sign or plans will be given, this being left to 
the individual modeler, who, it is assumed, 
will either work out a design of his own or 
ipply the process to some model he was about 
te construct by conventional means. 


Modei Boat 


The hull is built over a mould, as previously 
mentioned. This mould may, if you so desire, 
he made of wood; or it may be a combination 
f wood and clay. If wood is used, it must be 
vell waxed to prevent adhesion. The com- 
posite mculd should also be waxed. 

The materials required are strips of cloth 
(muslin) of convenient width (%” to 1”), 
and about a pound of cold-setting plastic resin 
glue. A fairly small stiff brush of the type 
ised to spread glue is also necessary. 

The hull is built up of plies—the number 
»f which may range from three to ten, depend- 
ng on the required strength. Three plies of 
wrdinary cotton sheeting will be about 1/27” 
thick, while ten plies will be about 1%” thick. 

The first ply should be put on thwartships 
because the strips are shorter and easier to 
handle. The strips should be glued to the 
leck on either side of the mould. This pre- 
‘ents the hull from slipping off the mould 
during the process of construction. Glue, pre- 
pared according to directions on the can, is 
ipplied on top of the strips as they are brushed 
nto place. (Take special care with this ply— 
vrinkles and bulges in the first ply are sure 
to show in the final result.) 

Let the first ply dry well before you start 
yn the second, which is put on fore and aft. 
This, and all succeeding plies are laid in glue; 
that is, glue is put under the strip as it is 
ipplied and the strip is brushed down into it. 

The next two plies should be put on 
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FILLER BLOCKS | 


CLAY (3 APPLIED 


OVER FILLER BLOCKS 
AND 'S WORKED TO SHAPE 


Drawings above show form construction for boat (left) and model car (right). Whether clay or solid wood 
the forms should be wel! waxed before applying laminations and adhesive in order to prevent sticking 
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MODELS 


Outer strips laid fore and aft cut hull friction through water. 

















Completed hull is similar in structure to the moulded ply- 
wood dinghies that have been on the market for the past 
year or so. Thickness with five plies is about |/16-inch. 
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MODELS 











Car body is made on a mould consisting of five separate 
blocks shaped as in sketch and held together with screws. 








diagonally and at right angles to each other. 
If more than six plies are desired, put the 
necessary number in diagonally at this point. 

The next to the last ply is put on thwart- 
ships and the last fore and aft. The first ply 
is the only one that is glued to the deck. All 
succeeding plies should stop at the sheer. 

Allow the hull to set for a few days before 
sanding it smooth. After sanding, brush on 
another coat of glue as a base for paint. Let 
the hull cure in a warm place for at least a 
week, before removing it from the mould. To 
remove the hull, simply cut the first ply along 
the gunwale; the hull should slip off easily. 

As plastic resin glues are completely water- 
proof and rotproof, your hull is practically 
indestructible. It won’t rust, nor will it warp. 
It must, however, be kept away from intense 
heat. 

Decks may be made of plastic, but I believe 
that the conventional beam and plank wooden 
deck is easier to make and almost as service- 
able, since most decks on models don’t have 
to bear much, if any weight. 

The advent of plastic resin glues has 
brought about changes in the field of model 
boats. Now those of us who are not so pro- 
ficient with the chisel and gouge can compete 
on slightly better than even terms with the 
more skilled in any class, be it sailing or gas 
powered. 


Model Car 


In the past, in order to build a good race 
car, one needed to be a combination tinsmith, 
sheet metal worker, and jeweler. Those days 
are past. Now, thanks to cold setting plastic 
resin glues, it is possible for anyone equipped 
with the most elementary tools, to make a 
car body that is good looking, light and strong, 
with a minimum of time and money. Less 
than half a pound of glue is used. The only 
other requirement is a small quantity of 
cotton sheeting or similar cloth. 

This body is built over a mould (in the 
same manner as the boat hull) consisting of 
five blocks of soft, easily worked wood, such 
as balsa or white pine. They are screwed to- 
gether, as shown in the sketch, and then 
worked to shape. 

After shaping, block No. 5 and _ block 
No. 2 are removed. [Continued on page 168] 


with alternate layers 


Lamination progresses, 
maximum strength. 


Above, left: 
opposite directions for 


running in 


Left: When "'shell"’ has hardened it is removed from form and 
will maintain its shape thereafter. It will take much punishment. 
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- To Pick Up Broken Glass 


ype problem of broken glass and how to clean 
it up loses some of its terrors for the finger tips 
if a slightly moistened paper cleaning tissue is used. 
Even the tiny fragments will adhere to the damp 
tissue.—B. N. 





New Life For Old 


Phonograph Records 
/ FTER continued use, tiny particles | 
l of record material collect in the 


grooves. If the record is immersed briefly For Cleaning Chickens 


in warm water and soap suds, then rinsed 














in clean water, tone will improve. LONG handled bottle brush is a handy item 

to keep around the kitchen for thoroughly 

. : washing the inside of chickens or other fowl] before 

Old Typewriter Ribbons cooking. It should, of course, be thoroughly washed 
Yield Writing Ink after using it.—B. N. 


LD typewriter ribbons will yield a Funnel Cools The Cake 


fairly good ink if placed in a jar of 
hot water and left a few days.—W. S. HEN baking angel food and similar cake, the 
cooling time can be considerably shortened 
if the pan is supported on an inverted funnel as 
shown while it is cooling.—W. S. 
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FINGERS plus a pair of artificial eyes and some odds and ends furnish 
the material for an unlimited number of grotesque and laughable “handies.’ 
Remove the eyes from an old dol! or buy a pair for 50 cents or so, and use 
them as the principal “‘prop.'' By trying various accessories and finger 
manipulations you will obtain some startling results. For instance, the lorg- 
nette of the old lady at top right is nothing but a pair of ordinary nail scissors. 




















THE YOUNG LADY with all the oomph (!) shows you 
how to take a cigarette the hard way, though it really 
sn't hard once you get the hang of it. Begin by tilting 
back the head and puckering lips to support the fag 
between upper lip and nose. Next, lower chin slightly, 
allowing coffin nail to drop to extended lower lip. 
Move lower lip to side (preferably without dislocating 
aw) and snap butt into smoking position, using tongue 
and lips to guide it; no other holds allowed. If you 
can't perform the whole trick in a flash after a little 
practice just forget it and smoke a pipe instead 
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OTOR: bike enthusiasts cramped by 

priority restrictions will like this any- 
way, even if their natural inclinations may 
turn toward something more surging in the 
way of power, but we think that many of our 
readers who, up till Pearl Harbor at any rate, 
ordinarily associated motorbikes with speed 
cops and unearthly noises will find the ideas 
and suggestions contained in this article well 
worth their while as one means of solving the 
rapidly developing problem of how to get 
around without buying a horse. 
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JUTBOARD INSTALLATION 


Drawings by 
Douglas Rolfe 


Above: The original ‘‘conversion"’. Some states 
require a license for motor bike operation. 
Inquire of your own Motor Vehicle Bureau. 


The ideas suggested in this article were 
prompted by the excellent conversion job 
done by John Pitlick, Jr., of Harrington, 
Delaware, drawings of which appear in Fig. 1 
and other sketches. Pitlick’s conversion is 
the acme of simplicity and common sense and 
is, as one might guess, the work of a clever 
mechanic. 

Quite apart from expense it is not feasible 
to introduce too much power into the average 
bike frame. Pitlick employs a standard 2 h.p. 
washing machine motor, which is somewhat 


Left: The two types of installation described in the article 
—motor over rear wheel and slung inside bike's frame. 
Below: Any bike with a strong frame can be converted 
With '/2 h.p. motor you'll get up to 90 miles on a gailon. 


MOTORIZE 




















MAKE 
curs 


Fics 


on tl 
ficier 
level 
hills 
Mc 
toys 
the t 
mile 
railr« 
bike 
some 








ates 
‘ion. 
eau 


ere 
job 


on, 


is 
ind 


ver 


ble 
age 
1.p. 
hat 


ticle 
me. 
ted 

lon. 














YOUR BIKE! preteen Pe 



































































eeeq THROTTLE WIRE 






NB * 77d} 

ee, yE V2. H.P. 

Ca ao /] BRIGGS- 
Vy = = 7 st poten 

ae ma . - — MOTO! 





i- 
<a 







SHEET METAL 
LEVER CLIP 







SMALL LIP TURNED 
INTO GUIDE SLOT 
CUT IN HANDLEBAR 
KEEPS SHEET MET. 
SLEEVE IN PLACE 










ADJUSTABLE AS 





BELT TENSIONER 
V32" SHEET METAL 

























1'2 DIA. PULLEY BELT TIGHTENER 





. onaxe MOD MOTOR MOUNTED MOTOR MOUNTED 
10- 1/2" LONG ON VALVE SPRING ON HARDWOOD 






CUSHIONS HERE BLOCK HERE 


EXHAUST 
EXTENSION 


CLUTCH ROD 


MOTOR FRAME 






CUT ANDBENDTHE OLD CLUTCH PILOT 
MAKE 2HALF § QUADRANT FROM BEARING PINNED IN 
cuPs THUS 16" SHEET METAL 


Fic4 QUADRANT, THROTTLE & BELT TENSIONER DETAILS 





on the thin side but, geared as he has it, suf- 
ficient for everyday use (20 m.p.h. on the 
level) with pedalling a last resort on steep 
hills as well as a means of starting the motor. 
Motorized bikes of this type are more than 
toys today. Think of it! You want to save 
the tires of the family car yet still find that 
mile or so of travel to the local post office or v2" VEE 
railroad station a real chore. Pedalling a CANE GELT 
bike around is all right of course, but there is 
something in most Americans that yearns for FiG.S. ORIVE ASSEMBLY DETAILS 
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BICYCLE 





the feel of a motor, no matter how small, when 
it comes to even short haul transportation. 









TAKE UP TOWARDS 
RiM TO CENTER PULLEY 


V2" STRAP IRON — LENGTH 
TO SUIT WHEEL 4 REQD 


TURN FROM CURLY MAPLE 
GROOVE FOR |/2" VEE BELT 





Two types of conversion are covered in the 
drawings, neither of them, however, suf- 
ficiently powered for the sidecarette which 
can be easily and inexpensively built to make 
your bike a real utility vehicle. For this side- 
car at least one horsepower is recommended. 
This will take care of ordinary travel and only 
call for some assistance in the way of pedal- 
ling on steep hills. 

We'll take Pitlick’s conversion first. This 
is an outboard installation as the drawings 
show. That is to say the motor and entire 
drive unit is located outside the bike frame 
and permits the use of almost any type of 
1" small motor without any for- 








) TDIDLERPULEY — midable difficulties. 

q As shown in the drawings, 
the motor is mounted on a 
sturdy angle iron frame directly 
over the rear wheel of the bike. 
The power is carried by means 
of a vee belt to a wooden pulley 
attached to the rear wheel. This 
pulley is in no way attached to 
the spokes of the wheel but is 
really suspended from the rim 
by four strap iron hangers. 
Anyone with any experience in 
small power bike jobs will 
appreciate this feature of the 
conversion, as it entirely over- 
comes the otherwise ruinous 














NOTE ~—THIS STYLE CONVERSION 
CALLS FOR CAREFUL SHEET METAL 
COWUNG AROUND INSTALLATION 


TYPICAL GIRLS BIKE i 
1S BEST FOR PURPOSE it 
BUT NOT ESSENTIAL 7 


26" x 26 TIRES 
RECOMMENDED 


QUADRANT SIMILAR 
TO TYPE SHOWN 
IN DETAIL FIG. 


CLUTCH LEVER 


ANGLE IRON MOTOR MOUNT 
CLAMPED TO BIKE FRAME 








OPTIONAL LOCATION 


\ (Rs 
ae | ~ 
He fi 
4 DRIVE PULLEY AND BRACES 


NOTE-MOTOR MUST BE MOUNTED ABOVE 
THE NORMAL PEDAL ARC OF BIKE SELECTED 


Fic. 8 - SUGGESTED INBOARD INSTALLATION UTILIZING LAUSON TYPE RLC OR SIMILAR dup MOTOR 


STRENGTHEN WITH PIECE OF OLD’ BIKE 
FRAME TUBING WELD OR CLIP IN PLACE 


GAS TANK 


SAME AS SHOWN IN’ FIG. 
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Mechanix Illustrated 
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OIMENSION X DEPENDENT ON 
DIAMETER OF WHEEL USED AND 
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OLO TRUCK 
VALVE SPRING 











48" 





Pipe TEE 


STRAP IRON 
BRACE —_, 





1/2" PIPE 


SPACE TO TAKE HUB ABOUT 3S 


GETWEEN FLATTENED SURFACES | 
= TO SUIT DIA.OF WHEEL 


ORILL FOR SPRING PIN BOLT 








BEND AND WELD 


Deran Ar D 

(DETAIL E SIMILAR) 
FiG. 9 - OVERALL DIMENSIONS AND 
DETAILS OF BICYCLE SIDECARETTE 
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TYPE OF BIKE TO BE COUPLED 
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CAMBER RESULTS — NO. 
TOE-IN RECOMMENDED 


| REDUCING ELL 
= 33" 


Front Back | 
\ SET UP SO THAT SLIGHT 
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REDUCING 
PIPE TEE 


3/8" PIPE 


PIN THRY 


ORILL FOR 
ave" BOLT 








- 
14 x 8 ANGLE IRON 





ORILL FOR SPINDLE 
Derait At A - SHows How Rear 
CoupruNnc Struts Bo.t To CHassis 





drive strain which ordinarily results in 


The addition of this sidecarette will greatly increase the scope of 
@ bicycle's usefulness. Can carry a full grown passenger or cargo 


and may be attached to any bike, either with or without a motor. 
in the ta 





weakened spokes and buckled wheels. 
Power is transmitted by a standard half- 
inch vee belt. Belt tension is provided by 
an ingenious idler pulley device as shown 
in the detail drawings, Fig. 4 and Fig. 5. 
This idler pulley not only serves as a belt 
tensioner, but affords a smooth operating 
clutch which enables the rider to make 
easy starts and stops without killing the 
engine. 

By moving the clutch lever back and 
forth an absolute neutral position, a par- 
tially engaged position and a fully engaged 
positive drive are at the rider’s disposal. 
In the partially engaged position the ten- 
sioner is held against the belt by the pull 
of a coil spring and affords a smooth 
running three mile an hour gait which is 
handy in traffic. 

The dimensions given for the motor 
mount in Fig. 3 [Continued on page 174] 










SEAT 10 02 CANVAS TACKED TO SEAT BACK AND TO 
SEAT RISER (OR HEAVIER CONVENTIONAL TYPE TO SUIT) 


TOP COVERING OF SHEET 
METAL OR THIN PLYWOOD 








3/4" K 6" PINE 







SIDES, SEE PATTERN. FiG.9 — BLOCK 
OF 3/8" PLYWOOD ~ 1/4* PLY- 
WOOD, IF ADEQUATELY BRACED, 
WILL PROOVE LIGHTER. CHEAPER 






xr PINE 
f X1/8" STRAP IRON 
BRACE FOR FRONT SPRING 


FIG 10 BODY DETAIL 





OCETAIL OF REAR SPRING HANGER 


BICYCLE | 
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tter case an engine of | or I'/2 h.p. is recommended. 























Straightening 
Bent Forks 


F THE front forks of 

a bike are bent as 
shown, bike will pull to 
one side. By placing a 
straight ruler along both 
sides of the fork and 
measuring between ruler 
and steering pivot, align- 
ment can be checked. If 
both measurements are 
the same, forks are OK. 
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Straps Hold Articles 
In Basket 


OOKS or small articles can be 

prevented from bouncing out 
of the bicycle basket by the use 
of two straps cut from an old inner 
tube. Attach the straps to the 
bottom of the basket with the two 
dowels, as at left. They can then 
be stretched over package. 
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Improving Jiffy 
Stands 


HE ordinary jiffy, or kick 

stand that is attached to 
the side of the bike’s frame 
opposite the sprocket does not 
always give adequate support, 
particularly when the bike is 
parked on soft ground or a 
smooth surface. The cause of 
the trouble lies in the hard- 
ened point of the stand 
slipping on hard places and 
sinking into soft ones. A 
remedy is to drill a small hole 
in a hard rubber ball and press 
the ball firmly over the end of 
the stand. This will assure a 





good grip on any surface. 
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Repairing Damaged 
Valves 


“an be ONTRARY to general belief, a 
high pressure single-tube bi- 





ng out > E . 
1e use| Cycle tire can be repaired, even if 
‘inner | the entire valve assembly has torn 


o the} out, and it is not necessary to throw enoss section 
1e two | the tire away and get a new one 
1 then | when this [Continued on page 164] 














Padlock Holder 


juve long-shanked bicycle 
padlock is generally a 
nuisance to carry around, as @ 
suitable spot for it on the aver- 
age bike is almost impossible to 
find—no matter where you put 
it, the darned thing will rattle. 
Two large spools, shaped on one 
side to fit the bar, and taped to 
the latter, will provide a rattle- 
proof resting place for the lock. 
Sketch at left gives details. 

















ee N ORDINARY flashlight of the type shown small movement of the handlebars. Regular 

mounted as a headlight provides ideal cylindrical flashlights make excellent tail 
illumination for night biking. If mounted on lights when mounted in a snug-fitting sheet 
the steering post, it will not wobble with each metal tube bolted to rear mudguard. 











LIGHT MOUNTED HERE 
INSTEAD OF ON FENDER 
DOESN'T "WOBBLE" 
ACROSS ROAD 
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—" BUILD A MODEL 
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NOTE:= LAY OUT FULL 
SIZE TEMPLATE OF 
BOW PROFILE FROM 
PROW TO KEEL LINE 
AT STATION NO.! 


FwoD. DIVING RUDDER 
OTHER SIDE SIMILAR 




















PROW 
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Fo BILGE KEEL LINE 
1 
3/6" SQUARES 
a BASE LINE ty 2 3 4,  —_— 








NOTE:~ TO LAY OUT FULL SIZE PROFILEPATTERN MEASURE FROM BASE LINE TO KEEL, W.L,AND DECK SHEER LINE LINES 













Make cardboard templates 
to the exact size of the 
station sections below. These 
are used to check the hull 
shape as carving proceeds, 


Accurate model (minus secret details) of a 
United States Navy “T” Class Submarine. 


LL through the day and night our 
radios are telling us the events of 
the battle of the Atlantic and of the 
Pacific. Each day brings more news of 
the exploits of our submarines. As a 
result, many model fans all over the 
country are anxious to build a model of 
one of these avengers of the sea. 

And while little information is avail- 
able on our new submarines, enough 
material has been gathered together to 
enable the builder to make a fairly 
accurate “T” class model. Naturally, 
some details have been omitted from 
our model for obvious reasons, but all in 
all it is complete enough to satisfy the 
average model builder. 

PULL SIZE TEMPLATES Nothing, of course, can be said of its 
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SUBMARINE 


by Herbert Lozier 














NOTE:- LAY OUT FULL SIZE PATTERN TO THIS 
LINE FOR PRELIMINARY CUT ON HULL BLOCK. 
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PROFILE 








By placing the two halves of the above drawing together you'll obtain side and deck plan of the model with all important 
dimensions and details indicated. 


prototype’s endurance, nor of its speed, the 
number of men it carries, or where “T” class 
subs are stationed. The general specifications 
are: length, about 310 feet, beam, 27 feet, sur- 
face displacement, approximately 1,475 tons. 


Starting The Model 


The method of building the hull is simple, 
though care should naturally be taken while 
carving. This is because the shape of the 
hull varies from bulging to straight. Fre- 
quent checkings against the plans and teme- 
plates is urged. 

It is suggested that the hull be built out of 
a single block of clear grained white pine, 
344"x3%"x29%4”. However, two blocks may 
be used, and if this is done, arrange the blocks 
so they join at the water line. Glue the blocks 
under clamps, using a good waterproof glue. 

When you are ready to go ahead, mark the 
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center and water line on the block. Then 
carefully make a full size pattern of the top— 
at the widest section shown on the plan— 
and a separate one for the deck and profile. 
Trace around the top pattern, and cut the 
wood down, leaving about %” all around. 

Then repeat the process with the profile. 
Be sure that the traced outline matches on 
both sides. Trim down, allowing %” all 
around again. 

Check the roughed-out block with a square. 
Redraw the center and waterlines and add 
the template lines. 

Fasten a round length of wood (a broom- 
stick will do) to the hull. Make sure that 
the screw holes you fasten it through will 
later on be covered up by a hatch or the 
conning tower. This dowel allows you to 
place the block in the vise and tilt it to any 
angle you want. 

Now begin the actual carving. Start at the 
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TREN CARDBOARD 


WIRE LOOP 178° CIA «~BASE 
OF PINE OF BALSA UE" DIA 


SEE DETAIL OF 
WATCH BELOW 


PURCHASE 
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AFT & STARBOARD DETAIL 


CARDBOARD DISKS 


BENT PIN 
3/16" AND 1/4" IN DIA / 





DETAIL OF HATCH 


ORILL 332" DIA. ABOUT 
vie" DEEP (TO BE WHITE) 


























MARK OFF ON 17/32" 
RAD. TOP 4 BOTTOM 1 







o4 


s 
36 ® SOFT PINE 


OETAIL OF BLOCK 







eo 
SHAPE FROM 4 x 6 x 286 PINE 
CRINOLINE GRATING 








RED BEAD CARDBOARD 
TOP AND BOTTOM 






CAROBOARO 
CAP STRIP 
16" WIDE 


CARDBOARD 
COAMING TO 
SET IN AND 
GLUED FLUSH 

WITH SIDES 





bee 


1/32" DIA. BAMBOO 


> 





BENT EN 


iz RECESS 3/32" 


FORWARD & PORT SIDE OETAIL 


@LTERNATE WHITE & BLACK STRIPES 


LONNING TOWER DETAILS 


SCALE MODEL CLASS ‘'T’* SUBMARINE 








center, using No. 5 & 6 templates. Work 
toward the stern and then the bow, on each 
side. Always use more than one template. 
Do not cut down to the exact shape of any one 
template or your hull with be bumpy. 

When you have finished the aft portion, 
using two or more templates, cut down care- 
fully forward until you have approximated 
the general shape of the hull. 

Do your final cutting with a plane, set fine, 
and various grades of sandpaper. Remember 
to constantly check the hull against the plans 
and templates during this final finishing. Be 
extremely careful, for the hull is a tricky 
shape. Notice that the edges of the deck are 
rounded, and there is no crowd to it. The 
deck pattern should be used as a final check 
to the hull shape. 

The recesses for the anchors, bow line ports, 
and torpedo tubes should be put in the hull 
next. 

Give the hull a final sanding and check- 
ing, then glue the bilge keels in place. 
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Make them from pieces of pine, 74”x%2”"x%4”. 
See the drawings. 

Finally add the deck grating, a length of 
crinoline (wide woven fabric looking like 
screen). Notice the grating starts about 334” 
from the bow and ends about 3” from the ex- 
treme end of the rudder. Glue it to the deck. 

The rudder is made from a 75"x1%2"x1'%” 
piece of pine, as shown on the plan. Make a 
stand for the model next, using templates 
No. 4 & 6 for the cradle. It will make work 
easier. 

The forward diving rudders should be made 
from two pieces of wood ;;” thick 144”x7%”. 
Give them a streamline shape and add a 
knuckle or shaft. 

These are built up from dowel sticks ;;” 
in diameter, glued together in the shape of a 
“T.” The whole construction will be found 
on the plan. Glue the knuckle to the vane, 
one right and one left. They may be fastened 
to the hull with glue and a pin, whose head 
is clipped off and inserted into the dowel and 
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— MODELS 
5 
MULL BLOCK PREPARED FOR CENTERLINE HULL BLOCK ROUGHED OUT AND 
ROUGHING OUT GENERAL LINES READY FOR FINAL SHAPING - use 
CUT ABOUT 1/8" BEYOND THE UNE So a ee 4 2 OR MORE TEMPLATES AT A TimE 
. - 
PINE 
OCcK 
‘TING 
TEMPLATE PIN 
OARD STATIONS 
STRIP 
DRILL V8" DIA. AND 
widE MARK OFF PROFILE ON BOTH SIDES A 
REDRAW WATERLINE Fon BOW LINES — 
PROPELLER GUARD 
DARD 32" DIA. BAMBOO PLASTIC WOOD FILET BE- 
pa TWEEN SHAFT AND HULL 
LUSH WATERLINE STRIP - 16" RED TAPE 
SIDES (GLUE IN PLACE AFTER PAINTING) 
RECESS 144" DEEP 
FOR ANCHOR 
rT PIN 
5 
CUT RUDDER 
} FROM Vi@" PINE 
DETAIL OF STERN & 
RUDDER MOUNTING 
bh 
x34”, Ne * a 3 > 3 
i ee 
th of ag +t. SCUPPER MOLES ~ 1/8" DIA , RECESS FOR 
like ome +: PUNCHED FROM BLACK AFT TORPEDO TUBE 
Hafan : SS GUMMED PAPER OR MAY 
: 34” = $ - BE ORILLED INTO HULL 
, 3% | bes BILGE KEEL OF 132° 
e ex- J STRIP= PINE OR CARDBOARD 
deck RUDDER PATTERN ~ ‘a Sos. 
eck. 
” 
x1 7) IMITATION DECK GRATING ROUND OFF SLIGHTLY 
ke a OF CRINOUINE GLUED IN GRATING 
aKe PLACE — SEE DECK PLAN 
‘OR PRECISE LMITS » 
ylates d+ at wosHiPS 
TAPER Ti ERO 
work caren vo ses 
made 
x7” 
dd a a 
6 eA 
3” EE = CROSS SECTION THRU HULL 
S ié ~~ AT TEMPLATE STATION NO.5 
> of a : o- FORWARD DIVING 
ound f VANES GO WERE HULL DETAILS 
vane, FINISHED HULL SHAPE SCALE MODEL ‘T' CLASS SUBMARINE 
tened 
head 
1 and Care exercised in creation of the deck and conning tower fittings, as shown in the drawing on opposite page, will lend to your 
model an extremely realistic appearance when completed. Above: Study carving instructions at top before starting work. 
ated July, 1942 123 
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& BOOM FITTING 
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DETAIL OF TORPEDO HATCH 


SCALE MODEL 'T’ CLASS SUBMARINE 





CONNING TOWER DETAILS 
COMPLETELY COVERED IN 
SEPARATE DRAWINGS 


a~™ CLEATS ~- PURCHASE 
a TEN, 5/16" LONG 


aan CARDBOARD 
STOCKLESS ANCHOR - 
A PURCHASE 2 — CUT OFF 
OITS .maxe « HEADS AND INSERT 
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DECK ARRANGEMENT 5 DETAILS 


TAPER FROM U/8* DIA. 


OOWEL 15716" LONG ese. FITTINGS 
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SMALL CLEAR BEAD 
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NO. 28 WIRE RAIL AND UPRIGHTS 
MOORING BITT 
NO 28 WIRE 
THREAD 


CAPSTAN 


THREAD 


NOTE: HULL TO WATERLINE ONLY. 7 




















Location and type of principal deck fittings is shown above. Parts to be purchased can be made instead if desired 


the hull, as a peg. The assembly of the pro- 
pellers, aft diving rudders or vanes, and pro- 
peller guards come next. 

It is best to begin with the ;3;” dowel of the 
prop shafts, that are glued to the hull. Shape 
these dowels (two) as shown on the plan, one 
end being rounded to the hull and the other 
beveled off to fit the 4%” dowel. 

After the shaping is finished, these dowels 
are glued and pin-pegged to the hull. When 
the glue has dried, the space between them 
and the hull is filled with plastic wood to form 
a streamline. You will find the exact shape 
in the drawings. Make sure that the shafts 
line up. 

Now to the end of these dowel, the middle 
or %” dia. shafts are added. They are 134” 
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long. Notice they are braced by two struts. 
as shown on the plan. 

These braces are streamlined to shape from 
a piece of strip 1/6” thick, and are %” and 
4” long. The longer going to the bottom. 

The propellers may be purchased and the 
spinner added to conform with the measure- 
ments given on the plans. The length of the 
props and spinner from end to tip of the 
spinner should not be more than ;”, with a 
144” dia. center. Glue to the %” shafts. 

The aft diving vanes are made now. They 
are cut out of ;;” wood, to the size and shape 
given on the plan. Streamline them and glue 
together, and to the shafts. It is best to add 
one side at a time so that you will have no 
trouble slipping the [Continued on page 154] 
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Lawn Mower-Barrow 


HEN a lawn mower is upended so the 

roller is off the ground it can be pushed 
ahead without the blades turning. With this 
in mind it is a simple matter to use the mower 
as a sort of “push cart” and replace a wheel- 
barrow for removing light trash such as grass 
cuttings, leaves, twigs or papers. A lawn 
mower equipped with rubber tires and ball 
bearings makes a mighty easy running trash 


Sand Bag Tree Protector 


CEMENT bag or other heavy cloth sack 

filled with sand and tied against the base 
of a tree will protect it from automobile 
damage. Such protection is suitable for trees 
located near driveways, during periods of 
heavy traffic; and for those in lawns that are 
being graded by power machinery. One 
nursery has a permanent installation of white- 
washed sand bags to protect its trees. The 
bag can be secured by a cord sewn in end. 
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barrow and the necessary carrier and fittings 
can be made at little expense. 

The basket, or carrier is made almost com- 
pletely of thin plywood and a few pieces of 
hardware. Use waterproof plywood so damp- 
ness or rains will not affect it. The size of the 
carrier will depend upon the type and width 
of mower. The basket shown fits an 18-in. 
machine with an [Continued on page 160] 
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UNDERSTAND that Contrary Mary in a 

moment of discouragement made some 
rather bitter remarks about the lone petunia 
among the cockle shells of her garden. At 
least the modern rhyme runs that way. Of 
course gardening like everything else can 
have its discouraging moments, but like 
everything else these moments are fewer 
when one has made adequate preparations. 
There will be more folk on their knees this 
summer than for a long time; housewives, 
stenographers, clerks, and overstuffed busi- 
ness men; pulling weeds, thinning and tend- 
ing plots of lettuce, and radishes and onions— 
maybe spinach even. A fighting nation surely 
should have its spinach. Many of these people 
will not have a lot of time to spend in their 
gardens—a few minutes here and there, an 
hour in the morning, a couple perhaps in the 
evening. They may not have time to dress the 
part in blue shirts and overalls, but with one 
of the little garden boxes we describe here it 
will be easier to keep the knees clean and 
there will be less risk of rheumatism. Every 
craftsman can make one or more of these for 
the use of members of his own family and 
probably sell some to the neighbors. 


Materials 


So that the box will be light tb carry around 
use a good clear soft wood—pine is probably 
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most a pleasure with one of these V outfits. 














Above: Kneeling pad is inclined at a convenient 
angle. Compartment holds tools, gloves, etc. 


best, though fir or basswood would be all 
right too. The greater part of the box is made 
of 34” stock. An inside partition of %4” ply- 
wood is used in one of the boxes and a piece 
of the same material is used on the bottom of 
both boxes. The top of the box is padded for 
kneeling, with a sponge rubber mat or with 
a pad covered with black oilcloth. A half 
pint of varnish or paint will be needed for 
finishing. 


Construction 


The first box, Plate I, is the simpler of the 
two. There are two side pieces to be cut. Get 
a piece of 34” material 134%” long and dress 
it down to a 3” width. Four inches from one 
end start a taper and cut this toward the 
other so that the side piece is 2” wide at that 
end. The sketch shows how the lap joints 
are cut at the ends to receive the front and 
back cross pieces. A dado 4” wide and deep 
is cut across the side pieces at the point where 
the taper starts—4” from the wider end of 
the pieces. This is to receive the piece of 44” 
plywood which forms the front of the trowel 
box. 

The front and back pieces are cut from 34” 
stock also. These are 12” long, the front one 
2” wide and the back one 3” wide. The top 
edge of the front cross piece will have to be 
cut at the correct angle to fit along the taper 
of the side pieces. A rabbet is cut along the 
bottom inside edge of the back piece to re- 
ceive the %4” plywood bottom of the trowel 
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/ W O R K K / T by Howard C. Ford 
At right are shown details and 
ciel ta Be orice. Use 0 anne 124" 1s. 
Uo aa one © Ti iy, T 1 ] 
om 
¥ “Nt ¥ 
box. Two 12”x14” strips , ; t+ } : 
4” long are nailed in 7. ee } wi] sg We 
position at the ends of 8 | » . 2 
: : { é4 ~ 
the side pieces so that “hn , o 
the plywood bottom can 
be nailed to these with | n -|— 9» —. i | 
3 small wire brads. The a TE = + = Tk - ee 5 
box bottom projects TOP ELEVATION poTTOM S10e 
over the plywood inside aK 
section of the trowel box i— 228 = 
far enough so that it can ~ = _| 
al oan — to the T PRONT ELEVATION 
ottom of it. yy 
-_ The top piece is q Tv 
atc. 9”x12” and of 34” stock. ? i 
all we Beacor-gn = ae REAR ELEVATION 
é p all pieces 
de before assembly. PLATE St 
y- Countersink the heads 
ce of all the wire brads and 
of later fill these holes with segum 134" 4 
for putty or wood filler. The T um 
ith handles of the box are ] Y 
alf screwed in position as f 
for indicated in the draw- | eee ee 
ing. Use good grade » 
screen door pulls for . 1 
this. 7 mT 
The second box, Plate \ H 
he II, is similar to the first hn tn nh ne - 
vet but has several added TOP 
2SS features — the handles ; 
ne are part of the side — 154'—— 
he pieces and the top is ,  eRRRa Re 
rat hinged to lift up, reveal- FRONT 
ats ing a storage place for f 
nd garden gloves, seed — 13 ta 
ep packets or small tools. >|] 
re The side pieces will rere Tey 
of have to be cut from a REAR 
4” | %4”x131%” piece 6” wide. 
vel | The handle as indicated PLATE & 
; on the drawing is sawed _ 
4” out on a band saw, or 
ne with a jig saw or coping saw. Lacking these chisel, cabinet rasp and sandpaper. The ends 
op it can of course be cut roughly to size and of the side pieces are cut to fit as with the first 
be shape with a hand saw and the top corners box but no dado is cut to receive the inside 
yer | rounded with a chisel and a cabinet rasp and cross piece that forms the front of the trowel 
the | finished off with sandpaper. In this case a box. This piece is of %4” stock cut to fit be- 
res series of %” holes are bored in line for the tween the sides and nailed in place. The 


vel slot of the handle and smoothed up with a drawing indicates [Continued on page 170] 
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CASE HARDENING 
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SHOP 

©) QUENCHING SOLUTION ae ANY small manufacturers, sub- 
c)...402. OY is contractors on defense work, tool- 
POTASSIUM NITRATE ee: a makers, model makers and others would 
menium GRADE — as eee . 202. * find it desirable to finish certain small 
wEROSENE-- <iedas Oe od steel parts in the beautiful deep mottled 
ACETONE  porae. SOLUTION OF 207s _ color effects often seen on the products of 
SY  warer-25 ro MAKE + waren — Mix THE Me ce our best tool factories; but hesitate to 
S souve THE SALTPETRE Nt a AND S sc yTion ANOS attempt it in the belief that this method 
om pons KEROSENE, ADD ! 0 THE SALTPETT aren AS MAY involves the use of costly equipment and 
Ly — THEN ADD = rest pot oF THE scientific knowledge—which is far from 
BEATING _ MAKE A FULL " power MIXER, true. The following method is giving re- 
pe NEED ore-HEAVY AGITATION ORDER 0 PMS Use sults in one shop fully equal to the finest 
oN AR JET |S Rie FORSP COSTING A DIME color hardening of the most expensive 
SN EMU SONARY HOUSEHOLD © . precision tools—and cost is almost 

S - SKS negligible. 
; . SSSS Case hardening is adapted only to rela- 
HOLD with | PART 1S DIPPED tively soft stock such as cold rolled or 
BALING wire § AFTER HEATING TO machinery steel, or forging stock. It leaves the outer 
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surface almost glass hard to resist wear, while the 
inner body of the metal remains soft, for strength. 
It is not recommended for tool steel parts, as it would 
leave them too hard and brittle. 

The process consists essentially of heating the parts 
to a bright cherry red, in potassium cyanide, and 
quenching them in the solution given in Fig. 1, which 
is meantime agitated by means of an air jet (Fig. 2). 

The cyanide on the work tends to “kill” the 
quenching solution in a few dozen to a few hundred 
passes—depending on size of work. For this reason 
it is advisable to use the small practical quantities 
of solution at one time—say 1 quart of solution for 
parts weighing from 1 to 3 ounces each, and propor- 
tionate amounts forother sizes. A rather narrow 

quenching can should be used, to gain 
as much depth as possible while 
quenching. 

QUENCHING GANS 


IMMERSE 
IN COLD 
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Since small quantities of 
solution will heat up quickly 
from the quenching of hot 
parts, it is advisable to have 
two or three (or more if 
needed, Fig. 4) on hand,and fh 
as soon as one solution be- fp - ’ 
gins to warm up, shift opera- " . 
tions to the next can, giving > * 
the first one a chance to cool. ee 
Placing the used can of ° 
solution in a bucket of cold + 
water will hasten cooling. 
Figure 7 shows a simple 
method of heating the work, 
when parts are small and 
few in number. Chip a suit- 
able depression in the center 
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NOTE: 
Read instructions for handling 
cyanide before attempting 
hardening process! 











POUR ON POWDERED 
CYANIDE WHILE 







Beret ¢ 





ORDINARY PLUM- 
BER’S GASOLINE 










of a fire brick (or a common brick 
will serve in a pinch), stand another 
brick up to deflect the flame (an 
ordinary blowtorch is sufficient) and pour 
on a spoonful of powdered commercial 
grade cyanide while heating. Be sure that 
every portion of the work is well covered 
with cyanide; bring the work up to a 
bright cherry red—almost orange—and 
hold at that heat for 1 to 2% minutes, 
Cea weMe depending on size of work. Remove, 
hold work in air, clear of flame, until it 
cools to dark red, then plunge it into 
the quenching solution with a 
[Continued on page 172] SHOP 
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by A. G. Mather 


HIS rugged jig saw will cut 

soft woods up to three inches 
in thickness and hard wood up to 
one and a half inches in thick- 
ness, with excellent results. The 
galvanized pipe used is % inch 
in size, and forms an extremely 
rigid frame. The entire outfit 
clamps easily to the lathe bed, 
and receives its motion from the 
eccentric which fits into the live 
head of the lathe. An ordinary 
center of the proper taper to fit 
the lathe is all that is needed to 
make the eccentric shaft. <A 
chuck arbor will serve the same 
purpose. End is % inch in 
diameter. 

To mount the crank arm on 
the end of the center, grind off 
the point and also grind a “flat” 
on the cylindrical 4% inch por- 
tion of the arbor just behind the 
end. The crank arm is then 
drilled to make a snug fit over 
the chuck arbor. A set screw 
in a tapped hole in the crank 
arm holds it firmly in place. 
Naturally, the set screw should 
seat on the flat portion ground 
on the center. 

As the crank arm may be made 
of relatively soft steel (not 
necessarily hardened like the 
arbor) it can be easily drilled for 
the crank pin at the other end. 
This pin is easily made from an 
ordinary bolt. A roller skate 
wheel or an old auto generator 
bearing should be used for the 
roller to actuate the saw arm. 

The brass pipe “cylinder” 
which contains the springs that 
return the saw blade after the 
eccentric pulls it down, also pro- 
vides a stream of air to clear 
sawdust with each stroke. A 
leather plunger like that in a 
bicycle pump accomplishes that 
helpful purpose. 


Strap iron bracket at left braces saw on 
lathe. Detail shows crank eccentric and 
arm construction. Skate wheel can be used. 
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This entire blade tensioner unit can be ad- 
justed up or down in its pipe-tee mounting 
by loosening the thumb screw that holds it in 
place. By this method the saw can be adapted 
to long or short blades and also given a 
different tension. 

The lower part of the frame is made chiefly 
from angle iron and flat plates. A little weld- 
ing will simplify the job, although much of 
it may be bolted. If welding equipment is 
not at hand, auto frame parts from the local 
junkyard will be a great help. The upright 


to which the adjustable saw table is attached, 
can be made from the reinforcements used on 
many auto frames where cross pieces are 
joined to side members. Naturally, the 
welded built-up job makes a neater finish. 

The lower blade holder is made from an 8” 
length of %4” square steel. The actuating 
arm of the saw [Continued on page 170} 


Above: Perspec- 
tive of saw 





mounting. Below: 

Tilt-table and 

frame details and 
dimensions. 











| 





nme 
P 
T 


t! 


10" 














A 





















































i 


35444 





July, 1942 













WAR WORKSHOP 








ys pointers for blow torch users will keep many 

an old torch in operation for years to come, and also In 

prevent accidents. Follow them and you won't have to ethy 

worry about replacing yours for the duration, at least, | 
Figure | shows a simple but handy filling stand for figur 




















your torch. Four dowels toed in toward the top, are slide 

glued into holes in a small wooden base. The torch may pecii 

then be inverted on this stand for filling, with less chance start 

of spilled gas than when simply held by hand during you. 

the filling. the | 

Another filling tip is illustrated in figure 2, where Ww 

the shop worker is holding the filler cap of the torch to p 

between his fingers while the fuel is poured into the the « 

opening. This practice of never setting down the cap heat 

prevents the cap from picking up bits of dirt and grit - 

from the shop floor or bench. Foreign matter of this a * 

type might easily clog the torch parts, especially ‘ 

the generator. Chemists follow this practice to = . 

? ‘ . = > e< 

ee ee ; prevent the accidental introduction of impuri- point 

DOWELS TAPER tes SSS) > ties in their chemicals, and to prevent damage to no ¢ 
IN AT eat ® a | ¥ table surfaces from acid-wet bottle stoppers. Oe we 
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FOR THE BL 





In figure 3 the can contains white gasoline. Don't use 
ethyl gas in your torch. 

Hold the handle of the torch firmly as shown in 
figure 4, when pumping up pressure, so that it won't 
slide around. Don't pump up too much pressure, es- 
pecially in an old torch. A little pressure is enough to 
start the torch. When the flame is started it will give 
you a clue to the correct pressure, and a few strokes of 
the pump will bring it to the proper size. 

When filling the pre-heating cup (figure 5) be sure 
to put in enough gas to complete the pre-heating. If 
the gas in the cup burns out before the torch is properly 
heated, it's dangerous to add more, as a small flickering 
flame often lingers. Hot carbon particles may also ignite 
the fuel being added to the cup. 

When the job is finished and the torch is turned off 
as in figure 6, don't turn it off too tightly. If you do, 
the contraction of the valve as it cools will damage the 
point. The best practice consists of turning the torch all 
the way off, then turning it back a fraction of a turn. 
It won't leak, and it'll last much longer. 

Figures 7 and 8 show two handy uses for asbestos in 
your torch. In figure 7 it's [Continued on page 158] 
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Drill Press Vise 


From V-Pulley 


POLISHING head 
arbor makes a 
handy drill press vise 
when a pulley is set- 
screwed on it for a base. 


Burned Out Fuses 
Make Can Stoppers 


HE stoppers of oil cans 

frequently are lost when 
the can is used often. 
Burned out household fuses 
are a good substitute, as they 
can be screwed in.—F. H. 


Ye" STEEL PLATE 


MITTEE 
= a) 








/ 
e ° oO” / \ “9 


-—- 


~~. 


° 
° 
© © Yi O o\° o 
{ ° 
° 


COUNTERSINK 
MOUNTING HOLES 
° =8h6° 


7 Yo". 























SHOP 
SHORTCUTS 


Tiny Drills From Needles 


S DRILLS of extremely small size are 
easily broken, the craftsman frequently 
finds himself without a replacement. Ordinary 
sewing needles found around the house in a 
variety of sizes, can be converted to drills for 
light metal, wood or plastic work, by simply 
breaking the eye in half and placing the 
pointed end in the chuck.—A. H. W. 
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Big Table 
For Drill 


T IS often desir- 
able to have a 
larger table on the 
drill press. A piece 
of ;;" steel plate 
fastened over the 
table as shown with 
countersunk bolts, 
* does the trick. Drill 
a large center hole 
and also a number 
of smaller ones in 
line with the slots in 
the original table. 
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Bench Vise From Piano Stool 


N OLD adjustable piano stool can be made into a 
rugged bench vise as shown. The legs are re- 
moved, and the stool mounted as indicated, with a 


handle attached to the seat.—A. H. W. 
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Cotter Pin 
Tube Winder 


F A cotter pin is used 
as shown for a 
winder on a collapsible 
tube, there will be little 
waste. Solder a short 
rod through the eye of 
the cotter pin as a key. 


Car Spring Tool 


UTO spring leaves 
may be cut to 
proper length and 
ground to desired 
shape on the ends to 
turn various notches 
in woodwork. Sharpen 
as a chisel and use as 
shown.—A. H. W. 

















COTTER PIN —A. H.W. 
4-Tool Rous xING ——,, a" 
Holder . ss ; .s me, 
TAP 
SQUARE block of ©? ropoLare IN BASE 
cast iron forms the PT>) oO ol @ (fe oO - 
main body of this [o) ° ° 
turret type lathe-tool Ps tT 
holder. It should be fs So 8 pe RAS ° 


thick enough to permit 
tool tips being lined up 
on center line of work. 
Roughing, finishing, 
threading, and parting 
tools can be mounted 
and used in quick suc- 
cession simply by 
loosening and turning 
the holder. Top plate 
is 33”. Tools are held 
in holes or channels 
cut in the base block, 
as shown in sketch.— 
W. F. K. 
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TAP WATER FROM WELL 


















































RAL. PRANES ARRANGEMENT: ELECTRIC POWER SUPPLY 
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PRESSURE TANK (=H) 
Tt Y UTILIZING a good but perhaps old hot water 
tes SS boiler or small pressure tank and a suitable air 
ist : 1 1 | aa pump one can construct a running water system for 
3 3 i* | Pane the farm or camp that will provide all the qualities ( 
efi or Bi of a manufactured system. Anyone who can cut and 
<3 th gi” 8 | thread pipe can build it. | 
s : — os As an example—suppose you have a well, not too 
aie . deep, on the premises. Prepare the tank as follows. 
Et> at By + 2000 In the two side openings [Continued on page 166] 
4 eo) 
Tide sie a one : 
2 ROPE 24 = + 4000 
aha Bj~ gis | Block And Tackle Problems 
~ F iheoed 
g " ee 4 2000 rE HE chart at left simplifies block and tackle problems so that 
2 a tre Fccce anybody can understand and solve them without doing any 
4 “oe © complicated figuring. The chart takes care of lifting any weight 
ats i up to 200,000 pounds, which is more than most of us are ever 
§ t ~ sReeooo called on to lift. 
: _ 5. For example, what pull must be given to the “lead line" fo 
\ i lift the weight you want to lift? The pull is found in column B. 
8 resco» F4acee Let us say that you want to lift 20,000 pounds and you are con- 
2 Iueoo 7 templating the purchase of a “five rope” tackle. In that case 
dey 
—— run @ straight line through the 5 in column A and the 20,000 in 
=~ =6f column C and column B tells you that the rope must be strong 
; tere enough to resist a pull of 4,700 pounds. 
F eneee The chart tekes into account the friction of the ropes and 
4 ROPES 5 ROPES ; she \ves. Remember, in buying ropes for your tackle, rope 
you must be strong e to resist the “maximum pull,” which is 
the pull on the lead line, column B.—W. F. Schaphorst. 
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ITH a small, one-half horse-power 

utility engine and a rebuilt automobile 
generator a very compact and highly efficient 
battery-charging unit can be built. Prac- 
tically the only items to be made in the home 
workshop are the wooden base and a uni- 
versal coupling. These rebuilt auto generators 
are virtually new with the exception of the 
iron shell, and usually are guaranteed by the 
dealer. 

Any half-horse-power gasoline engine, 
whether two or four cycle with built-in mag- 
neto and blower or fan, is satisfactory, but 
the upright type is preferred as it is more 
compact in over-all dimensions. 

Make the base of hardwood, laid out to 
accommodate the equipment you intend to 
use. In the original a Briggs-Stratton four- 
cycle, one-half horsepower engine is hooked 
up with a Chevrolet 1926 generator. The 
latter is mounted [Continued on page 164] 
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FIR OUTRIGGER TRIMMED FROM 4"'x 4" 
- a” 


HIS adaptation of a South Seas “proa” 

is simple in construction with but three 
pieces of waterproof plywood required for 
sides and bottom, rendered watertight by 
applying marine glue along chine batten and 
stem rabbet. 

Although the original outrigger canoes of 
Polynesia are much longer and just wide 
enough to squeeze into, this design is laid 
out to meet limitations of amateur construc- 
tion with the maximum stock length panels 
of plywood, or 12 ft. Sheer and chine 
battens stiffen the light structure, which is 
further reinforced with three struts on each 
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Old Glory flies in patriotic splendor from 
these colorful holders in the true spirit of 76. 


HESE appropriate holders make it easy 

to display the flag in your home, office, 
or store. Easily constructed, they hold small 
flags which usually are attached to 
a 1014” staff. 

The torch design is traced te 1” 
stock and jigsawed out. Two holes 
are drilled on either side of the torch, 
as indicated by dotted lines on the 
squared drawing, and a %4” plywood 
disk 5” in diameter nailed to the = 

The middle section of the holder 
for three flags is cut first from 34” 
stock and the three holes drilled for 
a flags. The shields are traced to 

” plywood, jigsawed out, and glued 
pel on each side of the 34” section. 
The base, a disk of %4” be ase 5” 
in diameter, is then nailed to this 
middle section. 

Uncle Sam is cut from 1%” ply- 
wood, and attached to a 4” disk cut 
from 1” stock by two %” dowels 
glued into holes drilled in the legs 
and in the base. A 4” hole is drilled 
in the base in front of the figure to 
hold the flagstaff. 

To hold one flag, a %” hole is 
drilled through a section of 1”x1” 
stock 4” long. The edges are 
planed off and it is nailed to a 4” 
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Torch design shown at left, and column and shield type holders 
at center and right are made from scrap wood. Jigsaw or 
coping saw is used for cutting, inexpensive paint for finishing. 


disk of %” plywood. Holes are drilled in 
the base at each corner of this post, and 
%4” dowels glued [Continued on page 172] 


Reproduce squared outlines wer wood, then jigsaw out. Soft wood 
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Lillipuppets 


[Continued from page 104] 





may bind, Twist each loop one or two turns to 
hold it in place, but make sure not to shorten 
the distance between loops. Next bring both ends 
of the wire back to the center below the neck loop 
and twist them together, making a spine for your 
figure. 

Allow short extensions from the spine and form 
two hip or leg loops, twisting each so it will keep 
its shape and position. You have now made the 
complete body frame, and the remaining ends of 
wire will be used to build the body out to give 
it the correct thickness in all directions. Carry 
each end back in a wide curve to form a seat. 
Then start wrapping the balance of the wire in 
wide loops to shape the body. These loops do not 
have to be very close together, as the later cover- 
ing with plastic wood will hold them rigid. 

Notice that you have made the body with five 
closed loops. Accordingly, each part which joins 
the body must have an open end to fit into these 
loops. 

The head and the controller are made as a unit, 
joined by a single straight wire. This priciple 
is borrowed from the folk marionettes of old 
Czecho-Slovakia, and makes Lillipuppets fool- 
proof and easy to manipulate. First make the 
controller bar from a 20” length of wire. Straighten 
this wire and bend it double. Starting with the 
middle, where you doubled the wire, wrap a 
tight coil, using a large nail or any small round 
object as a core. This coil of doubled wire should 
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be about an inch long and about 14” in diameter. 
Allow the two free ends to extend about a half 
inch from either side of the end of the coil, and 
form a loop in each, twisting the loops and snipping 
away any left over wire. The controller bar will 
later be used to make the figure walk, and if the 
loops are too far apart, he will waddle instead. 

While the head itself does not require much 
wire, remember that it is just a continuation of 
the controller, so start with about a 24” length. 
At one end bend a partial loop which will later 
attach the neck, then another bend to indicate 
the top of the head. Twist the long wire right 
down toward the neck loop in a tight coil, then 
start back to the top of the head, but now make 
the coils large and looser to shape the head. Never 
mind ears, nose, etc. These will be put on later 
with plastic wood. Just get a good egg-shape to 
the head. 

As the long wire completes the head it is allowed 
to continue straight up from the pate for about 5”. 
Then make a sharp right-angle bend. At this point, 
slide the coil of your already completed controller 
bar onto the wire, for it is about to be anchored 
into place. Leave enough horizontal wire so that 
the controller bar can turn without binding, then 
make a right-angle bend downwards. This goes 
down just about 14” and a loop is twisted in place. 
This loop will later be used to attach the back- 
string, and also forms a convenient hook when 
you wish to hang the figure up. The rest of the 
wire comes back up in a curve, straightening over 
the controller bar, then down in front of it, and 
a final loop is made, and any extra wire snipped 
away. The upper wire should not bind the con- 
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troller bar from turning easily, but the front part 
will keep it from making more than a half revolu- 
tion. If you wish, you may now attach the con- 
troller and head to the body. Just close the neck 
loop with the pliers, but be sure that the head can 
bend or turn freely in any direction. Also be sure 
that when hung from the controller the body hangs 
straight and true. The last loop you made in the 
controller should be in front. 

Now that you have made the controller, head 
and body you will find the other parts quite easy. 
However, when you make arms and legs, use as 
much wire as possible, so as to make them heavy. 
The more weight in the limbs, the better your 
Lillipuppet will perform. You do this by wrapping 
your coils as closely together as you can. 

Upper arms and upper legs are all made in 
just the same way, using the diagrams to assure 
the correct length. Leave one loop open for 
attaching, a closed loop at the other end. Then 
wrap wire in tight coils along the length and 
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between loops. Then go back and wrap a second 
layer of coils, In the case of legs, wrap this 
second layer slightly looser, because legs are 
thicker than arms. In the case of such small 
figures there is little difference between rights 
and lefts, so make them the same. 

For the lower arm, form a larger loop than 
usual to represent the hand. Then wrap as usual, 
remembering to keep the wrist thin. For lower 
legs make a large loop to represent the foot, and 
bend it almost at right angles from the leg. 

Assemble all your parts, making sure that all 
loops are closed, yet not so tight as to restrict 
free action of all members. Your Lillipuppet 
figure is now ready for its covering of plastic 
wood. 

Take some plastic wood from a tube or can on 
the blade of a knife and spread it all over the 
figure (Fig. 3), much as you would butter a slice 
of toast. As it starts to set, push it in between 
the wire coils with [Continued on page 168] 
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ures Is shown above, together with controller assembly, inte- 
gral with head. The idea of incorporating the joints right into the construction is entirely 
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THE SCHOOL SHOP 


Conducted by Frank Petraglia 


Shop Instructor, Samuel Gompers Industrial High Schoo} 
New York City 


The School Shop School Year In Review 


THs has been a great school year, and 

all you fellows may well point with pride 
to the part which the vocational and industrial 
arts school shops have played—and will con- 
tinue to play—in the war program. The work 
of school students in war production needs no 
repetition; newspapers have told the admir- 
able story of school shops on the production 
line. This useful work will continue; and 
every school and home-workshop can justi- 
fiably feel satisfaction in the thought that in 





STUDENTS’ PROBLEM BOX 


+ 9.—When sawing damp wood, a saw has a tendency 
to jam in the cut. How can this difficulty 
be overcome?—A, M. 


A.—Anything which will serve as a wedge to spread 
the sides of the cut will help. A table knife 
will usually do. While sawing, move the knife 
econ the cut, within a few inches of the saw 

ade. 


nN 


- 9.—Can dry cells be renewed so that they will give 
appreciable extra service?—X, S. 8. 


A.—Yes. Drill six one-quarter inch holes around 
side of the zinc container, '/.” from bottom. 
Also drill another row half way up the side. 
Place cells in a solution of sal ammoniac for 
48 hours. On removing, plug the holes with 
hard soap. 


i 


. 9.—Is there some way of preserving the binding of 
books, such as those used in the workshop, 
which are subject to hard wear?—C. M. 


A.—A public library uses the following method: 
brush on a coat of white shellac. After drying, 
apply furni*ure or auto wax. This finish resists 
constant handling and is easily cleaned. 


4. 9.—How may thin nails be driven into hard wood 
surfaces to prevent bending or breaking?—G. Y. 


A.—This may be done by embedding the nail 
through the center of a soft cork. The cork 
will compress enough to allow the nail to be 
driven forward without buckling or breaking. 


5. 9.—Drawer pulls are usually in the way at the front 
of a workbench. What can be substituted for 
them?—R. H. W. 


A.—Cut a hal*-round hole through the front board 
of the bench just below each drawer. This gives 
a good grip on the bottom lip of the drawer. 


6. 9.—Can you recommend a good beginners’ book 
on workworking tools, processes, etc.—R. R. 


A.—-An excellent book is “How To Work With 
Tools and Wood." Published by Stanley Tool 
Co., New Britain, Conn. Price $1, postpaid. 
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the pursuit of his hobby he is thereby keeping 
himself and his skill ready for action when 
called upon. 

Beyond this, the end of the school year 
marks another event of note to MI readers. 
The School Shop rounds out its first school 
year! Last September saw our debut in these 
pages—the first department of its kind ever 
to appear in a nationally prominent magazine. 
If this occasion calls for a demonstration from 
the cheering section, your School Shop editor 
knows that those cheers are for the readers 
and editors of MrecHANntx ILLUSTRATED who 
arm in arm, so to speak, took the step of intro- 
ducing this department. Cheers, too, for the 
staff of School Shop Reporters, and for those 
other fellows whose cooperation in submitting 
ideas and suggestions has helped to sustain 
and build this department. 

And, finally, let us give the heartiest cheers 
to the thousands of vocational school students 
about to be graduated. Ten thousand or more 
young men, graduating as full-fledged ap- 
prentices in a hundred different occupations, 
will soon be converting the learning processes 
of their schools into the industrial processes 
of production. Go through the alphabet of 
trades, from Aviation to Welding, and you 
will find these trained young mechanics skilled 
for the job to be done. As airplane engine 
men, carpenters, radio mechanics, metal 
workers, electricians, electroplaters, foundry- 
workers—to mention just a few of the fields 
for which they are qualified—these fellow 
school-shoppers, before the month draws to a 
close, will be right out there in the thick of 
Industry’s battle. Good luck to them! 


Prize For Puppets 


ERE’S a chance for you clever-fingered 

students to win a nice cash award! A prize 
of $5 will be given to the craftsman who submits 
the best photo of the best Lillipuppet Theater, 
complete with at least two puppets, made from the 
article starting in this issue on page 102. Address 
School Shop Editor, MECHANTX ILLUSTRATED, 1501 
Broadway, New York, N. Y....... As the School 
Shop goes into its second year next month you'll 
notice a few changes and improvements in both 
layout and contents. We won't tell you what 
they’re going to be but we hope you'll like 





them. ... 
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Shop Instructors 


News Notes 


HE United Air Lines Trans- 

port Corp. has announced 
their new enlarged 1942 Mainliner 
Teacher’s Kit which contains a 
great variety of printed pictures, 
airline maps and colorful poster 
material. This big bundle is ayail- 
able for 25 cents. 

Additional visual aids for high- 
school war-aviation courses may 
be obtained by addressing the 
Visual Aid Program, WPA, 46 N. 
Cameron St., Harrisburg, Pa. At- 
tention: L. B. Sisson. 

Six one-reel, all-color sound 
moving pictures designed to ac- 
celerate the training of welding 
operators are now under way for 
the General Electric Co. The 
series is entitled “The Inside of 


I—WHICH armature is for 
A. C.? For D. C.? Why? 


sup 
= RINGS 
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3—HOW would you mix the 
electrotype of H20 and H2SO04? 
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& 
——- 


53 EARTHEN 
BOWL 


5—WHAT all-important formula 
is represented below? 


2—WHICH hook-up will give 
4.5 volts? Why? 


= 4 -+ -+ 


EACH CELL= 1.5 VOLTS 


4—WHAT is hydrometer read- 
ing for a fully charged battery? 





SULPHURIC 

—- STORAGE 
DISTILLED 
WATER BATTERY 


6—HOW is this gauge used to 
measure wire diameters? 





Are Welding.” Upon completion, 
the pictures will be made available 
to public, private, and industrial 
welding schools. 

Teachers of auto mechanics who 














are interested in gas, oil and rub- 
ber conservation may obtain GM’s 
motion picture, “It’s Up To Us” 
free of charge. Showing time, 10 
minutes. Inquire at General Motors Public 
Relations Dept., 1775 Broadway, New York 
City. 

Shatterproofing school windows has been 
the subject of much study. For information 
along these lines write the Arabol Mfg. Co., 
New York City. 


Croft Test. 


HOW MANY OF THESE ELECTRICAL QUESTIONS CAN YOU ANSWER? 
Here's a chance for you electrical students fo go fo fown on this month's 


If you get stuck turn to page 176 for the correct answer, 


Flashes From The Reporter 


HEFE are a few new reporters whom we ought 
to welcome. From Downey, Iowa, we hear 
from Arlo Stahle, West Liberty High School. 
William C. Millhoff, Clayton H. S., Clayton, New 
Mexico. ... From Windsor, Ontario, W. C. Crosbie 
of Wakerville Vocational writes some nice info. 





Combination Woodworking Machine 


HIS introduces a new series of Information sheets, on 

Machine Tools, which should be welcome additions 
a shop data. Familiarity with various types of wood 
and metal-working machinery is, of course, desirable, even 
if one's knowledge is necessarily limited to identification 
of the type and functional parts of such 
equipment. As machine tools merely perform, 
in the majority of cases, the usual hand- 
operations of cutting, planing, shaping, etc., 
these sheets will provide clear illustrations to 
convey the range of operations for which each 
piece of equipment is designed. 

A_ well-equipped woodworking shop might 
contain a half-dozen or all of the following 
machines: a band-saw, a circular saw, a jig-saw, 
@ jointer, a mortiser, a shaper, a sander, a 
trimmer, a lathe, a planer. (Details of each of 
these will follow in future issues.) To find all 
of these in a home-workshop is not to be usually 
expected. However, the Combination Machine 





MI SHOP SCRAPBOOK INFORMATION SHEET 


UNIVERSAL 
GAUGE 





shown here is no stranger in the home-workshop. It is a 
universal machine which consists of a small lathe as the 
basic tool to which attachments are added for boring, 
grinding, sawing, buffing, jig-sawing, etc. The various 
parts and their function are clearly indicated. 
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School Safety Doll Cutout 


Frame For Shop Blueprinting 


HOP teachers make use of many different 
methods of producing their own blue- 


prints. The blueprint frame shown below is 
about as simple an arrangement as can be 
devised. It is easy to construct, light in 
handling, and may be stored away in small 
space when not in use. Needless to say, shop 
students and home workshop devotees will 
find this frame the handiest possible device 
for performing the exposure stage necessary 
in blueprint making. 

Since the measurements shown in the illus- 
tration are for convenient size and as con- 
struction details are self-explanatory we may 
go on to a few specific details in addition to 
reviewing the blueprinting process. Plain 
window glass, for example, is adequate and 
should, of course, fit the frame snugly. The 
felt, preferably 4%” thick, should be ripple- 
free to prevent waveline reproduction of 
tracings. Where difficulty may be experienced 
in obtaining spring steel for the clamps, wood 
clamps may be used, providing attention is 
given to securing a good fit. 

With the blueprint frame ready for use, 
the printing procedure is as follows: place 
the face side of the tracing to be reproduced 
next to the glass inside the frame. Center 
the blueprint paper on the tracing; then 
adjust the felt over both to hold both 
papers in place. [Continued on page 152] 





MOTORISTS quickly slow down 
as they approach life-size and 
life-like “Safety Doll” cutouts flash- 
ing a warning to them from the side 
of the school road. These animated 
cutouts make interesting and useful 
projects for the school shop or 
woodworking room. Very little 
artistic ability is required to sketch 
out a full sized figure, using a class- 
mate or picture to go by, on a board 
approximately 60”x14”x34". After 
cutting out the figure on a bandsaw 
or jig saw, a hardwood support 
2”x1”x5’ is fastened with bolts and 
three blocks of wood 3”x3”x112” to 
the back of the doll. (See drawing.) 

Old discarded school chair irons 
make excellent bases for the “Safety 
Dolls” and are easily attached. Lead 
or cement oy be used to fill the 
inside of the hollow irons to give 


¥" stock 
SOLID OR 
VENEER 





them added weight. After sanding AND SCREWED 
thoroughly, sketch in the face, cloth- Sor out = 


ing and a suitable sign, as indicated, 
and paint on bright colors.—Roger 
Woodbury, Woodworking Instruc- 
tor, Lynnfield Center School, Lynn- 
field Center, Mass. 
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BUCKING BRON 











by R. L. Fairall 
WESTERN style rocking horse will de- 
light that young cowboy. This bronco 
has a western saddle, rope reins and tail and 
a handy dowel on which to hang a lariat. The 
head moves slightly to give added motion. 
The two side sections, the body and head 
are traced to 34” plywood and sawed out. Two 
triangular sections of 1” stock are then nailed 
to each side of the body and the sides screwed 
to these sections. A 12” hole is drilled through 
the neck, as indicated, and a 4%” dowel in- 
serted through and glued into the sides acts 
as an axle on which the head wobbles. A 14” 
dowel in front of the neck and glued into the 
sides keeps the head from tipping back too far. 
Next the saddle is cut from 
1” stock, a groove made in 
the front and back, and the 
horn and back (4” stock) 
glued in. A rope tail is 
tacked to the body section; ror 
then the saddle screwed 
down over it. The rope 
reins are tied through a 12” 
hole in the head, and a 12” 
dowel glued into the left 
side section to hold a length 
of rope or lariat. Round 
the rockers, and make sure 
the dowel in front of the 
neck is close enough so the 
neck does not swing back 
and hit the saddle. Paint 
house and equipment as 
indicated in drawing. 


July, 1942 





HEAD WOBBLES ON 
OOWEL GLUED 
NTO SIDES AND 


PASSED THROUGH 
HOLE IN NECK 








Any lively younger up to the age of 5 will be more than 
pleased with this —- rocking mustang. It's easily made, 
and any male parent who's handy with tools can build one. 





Above are patterns for the different parts of the pony, while 
assembly details in perspective are shown below. Construction 
Is similar to that of a saw horse, and has same rugged strength. 
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icture on the other side, 
too. Open end of frame is spread slightly with the finger, 
double glass with pictures sandwiched between. 
ting with a 
Drawing below shows details. 


Above: Finished frame. There's a 


for insertin 
Right: Turning out the groove for the reinforcin 
special tool made from file. 
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TANG BENT 
AND SHARPENED 














OTH sides of this attractive and cleverly 

designed picture frame will display your 
favorite portraits. It will show up to best 
advantage if placed on a table or cabinet 
which is well away from the wall. 

The inside of the frame is turned and the 
outside is bandsawed. First, mount an oblong 
piece of 5s” walnut on the faceplate of the 
lathe and turn a groove as indicated in draw- 
ings. From another piece turn a ring to fit 
the groove. This is a reinforcing ring which 
is glued in with grain running opposite. When 
the glue is dry, remount on the faceplate and 
complete inside turning of the groove which 
holds the glass. True face and back to a 
thickness of ;”. The bandsaw or jigsaw is 
used to trim off the outside, cutting the feet 
at the same time. Cut the clip-base from 54” 
stock, shaping roughly square and oversize, 
then split as shown in drawing. Dowel the 
two parts back [Continued on page 166] 
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BLOW UP YOUR GARDEN 


—TO 200 DIAMETERS 


by Walter E. Burton 


AVE you an art-glass factory in your 

back yard? If so, you probably call it a 
lily pool. From its slimy depths you can 
dredge marvelous examples of a tiny glass 
worker’s art, minute crystalline jewels whose 
delicate beauty would be difficult to dupli- 
cate even by a Cellini. These are the silica 
skeletons of diatoms, tiny one-celled plants 
invisible to the unaided eye. They represent 
but one of the thousands of wonders present 
in every garden, but of which the average 
gardener is totally unaware because he can- 
not see them as easily as he can see a red 
water lily blossom. What he needs is a micro- 
scope to “blow up” the specimens. 

The lily pool is a good starting point for a 
microscope journey through a garden. Scoop 
a little muck from the bottom, spread some of 
it in a drop or two of water on a glass slide, 
lay a clean cover glass over it, and focus your 
microscope, at 100 to 200 diameters magnifica- 
tion, on the layer of debris. Nobody can pre- 
dict with certainty just what you will see. 
Probably there will be strange, tiny creatures 
darting swiftly or sailing lazily across the field 


of view. One-celled denizens of the back- 





Above: This is a plant louse as it appears “blown up" 100 

diameters. The eyes look like golf balls. Leff: Not a butter- 

fly, but a cross section of the anther of a flower, showing the 

pollen grains. Be/ow: Bureau of Plant Industry, U.S. Department 

of Agriculture uses this microscope in studying eel-like 
oematodes, 





yard deep, they include such organisms as 
the paramecium, euglena, and amoeba. Loom- 
ing among them may be a many-celled crea- 
ture or two, such as the rotifer and hydra. 
For detailed information about the legion of 
minute monsters, consult a good biology text- 
book. 

Here’s something worth a second glance. 
Long, slender, and embellished with fine lines 
that make a delicate, lacy pattern, it shines 
like a crystalline [Continued on next page] 
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Blow Up Your Garden 








New Products And Inventions 
a [Continued from page 11] 





mounted on the front of an automobile so as to 
supply clean section of film on the outer part of a 
windshield. Movement of the film is effected by 
a crank lever inside the car. The film is preferably 
water-proof, such as moisture-proof Cellophane. 
If desired, a colored film can be used to reduce 
sun glare. Excellent protection against sleet and 
snow is said to be provided by the novel inven- 
tion. (No. 2,271,099.) 











Instead of using the index finger as the trigger 
finger, a recent patent suggests the use of that 
finger as a sighting help; while the middle finger 
becomes the trigger finger. This invention modi- 
fies the usual revolver or rifle by providing a 
groove along one side of the firearm, the groove 
being shaped to accommodate the index finger. For 
right handed marksmen, the groove is on the 
right side of the barrel; while for left handed 
marksmen, the groove is on the left side. The 
groove requires that the cartridge chamber be 
placed off center with respect to the barrel. The 
innovation provides more accurate sighting and a 
firmer grip of the firearm, (No, 2,270,707.) 











No more keys forgotten in locks, if a newly 
patented self-ejecting key meets expectations. 
The unique key is provided with a spring which 
compresses when the key is inserted into the 
lock. The key is automatically ejected from the 
lock when it reaches either the locked or unlocked 
position, as may be desired. The key should be 


[Continued on opposite page] 
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[Continued from preceding page] 

brooch. And here’s another, not quite the same 
shape, but similar, and yellowish-green inside, 
These are diatoms, the art-glass products of the 
pool. The ones containing the color are living 
organisms, those lacking color are merely the 
silica skeletons of once-living plants. Such skele. 
tons may endure for millions of years. Some 
of the silver polishes used by jewelers and house- 
wives consist mostly of ancient diatom skeletons, 
Living diatoms, although plants, may be seen 
swimming across the microscope field, for they 
possess the power of locomotion. 

Back in the garden, you capture a honeybee, 
one of the most interesting insects, from the 
microscopist’s standpoint, to be found there, 
Maybe the bee stings you. If so, it probably is 
done for. She (yes, it’s the “lady” who does the 
stinging) will no doubt lose her stinger because 
it sticks firmly in your flesh. When you pull 
the bee away the stinger, together with sundry 
poison sacs and ducts, will remain. The bee will 
soon die, so you might as well dunk it immedi- 
ately into a phial of rubbing alcohol. With 
tweezers extract the sting from your skin and 
put it on a slide. Add a little water and a cover 
glass. The microscope shows the stinging equip- 
ment to be a highly-organized machine, including 
a pair of barbed, needle-like lances, a chitinous 
sheath to keep them in, and a system of poison 
sacs and ducts to feed irritating fluid to the 
wound made by the lances. 

Although practically every part of a honeybee is 
interesting through the microscope, the legs are 
particularly so because they form a kit of useful 
tools. There are fine-toothed combs so Miss Bee 
can remove pollen grains from the hairs covering 
her head and compound eyes; and on the first pair 
of legs are curved, toothed recesses for cleaning 
the antennae. Some of the legs are provided with 
pollen baskets, concave and surrounded by spines 
or hairs to hold the pollen cargo in position. There 
are spurs at the joints of the middle pair of legs 
for prying purposes. The bee’s knees on the third 
pair of legs from the front form powerful, spiny- 
jawed pincers used in working beeswax. 

Do you remember how bowmen such as Robin 
Hood liked to make their bows of yew wood? 
Your garden doubtless has a few examples of 
the yew, although you may know them only as 
Taxus. Down in the heart of Taxus you will 
find something of romantic interest. Break off a 
branch and slice it lengthwise with a razor blade 
to make very thin shavings. Focus your micro- 
scope on one of these shavings, so you can see 
the cells clearly. Now can you guess why yew 
bows were so popular? Each of the cells looks 
something like a tiny coil spring. It is reasonable 
to believe that all the cells, working together, 
function like so many coil springs acting in unison 
to send an arrow on its way. Who said the 

[Continued on opposite page] 
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New Products And Inventions 





[Continued from preceding page] 
innerspring mattress was a modern idea? 

Mosquitoes, dunked in alcohol to kill them, 
make attractive subjects. The proboscis of the 
female, like the legs of a honeybee, is a veritable 
kit of tools—but designed for the unpleasant 
business of skin-puncturing. The hairy antennae 
flanking the proboscis are equally interesting, as 
are the compound eyes, scale-covered wings, legs, 
and body hairs. The plume-like antennae of the 
male are particularly beautiful. 

Slice any plant stem crosswise with your razor, 
to make very thin sections, and you have some 
of the most beautiful objects for microscopic study 
to be found anywhere in the garden. Place the 
slices in water under a cover glass, for observa- 
tion at 20 diameters and up. You can increase the 
beauty of the cell patterns by applying staining 
materials such as mercurochrome, iodine, or 
special biological stains. 

In your exploration of stems and other parts 
of plants, and in studying pond water, you may 
come upon tiny, eel-like creatures that thrash 
about like vinegar worms. These are nematodes, 
of which there are untold millions in even the 
tiniest garden. Nematology is a huge subject in 
itself, and one of such economic importance that 
Uncle Sam has a laboratory devoted entirely to 
the study of nematodes that infest plants and 
animals. 

There is a world of hidden beauty in each 
garden blossom. One way to uncover it is to 
slice a flower into thin sections. Cross sections 
of flower stamens, ovaries, and other parts make 
beautiful objects, but sometimes special technique 
is required to bring out the details satisfactorily 
by staining, etc. Pollen grains are easy to collect. 
Touch a glass slide against a flower, or hold the 
blossom above the glass and shake it. You can 
observe the pollen dry or in water. Place some 
of the grains for a few days in sugar water, and 
you may be able to see it germinate, like tiny 
seeds. 

Gardening with the microscope can be a year- 
‘round hobby, for in winter you can work on 
house plants and a balanced aquarium. And 
don’t worry about running out of fascinating 
things to look at, for they are practically inex- 
haustible, 





THE JAPS SAY... 


“We must pursue a policy of blood 
and iron!”—Baron Giichi Tanaka, former 
Japanese Premier. 


AMERICANS SAY... 


... our policy will be more and more 
War Bonds and Stamps, to guarantee that 
it will be Jap blood that gets spilled! 











[Continued from preceding page] 
particularly useful to motorists who forget to 
remove ignition keys. (No. 2,271,048.) 

* * a 

Other interesting patents include a heater for 
golf balls, heat being furnished by the reaction 
of chemicals with water. The heated balls are 
stated to give from 20 to 25 additional yards of 
flight. (No. 2,272,340). ...A sterilizer for treating 
furrows of soil with superheated steam. (No. 
2,272,190.) .. . And a tennis practice device com- 
prising a tennis ball attached at one side by a 








rubber band to a fixed support, such as a door 
handle, and at the other side by two flexible 
bands, one of which is held by the hand, while 
the other is engaged by a foot. Proper foot 
position and stroking is taught by the device. 
(No. 2,270,957.) 


Ant poison can be set out 
easily and safely with this 
device for which a patent was 
recently applied. It consists 
of a metal bracket bent to 
hold an ordinary crimped 
bottle cap, and has two sharp 
prongs which may be forced 
into the trunk of a tree or 
fence post or window sill. 
Any ant poison of syrup type 
may be placed in the bottle 
cap “container as a fatal 
lure for the insects. 





Summer comfort may be achieved by the use of 
a newly patented ventilated pair of trousers. The 
legs of the new garment are provided with slide 
fasteners attached to slits in 
the legs. The slit is made 
preferably at the inner seam 
and extends to a point well 
above the knee. During hot 
weather the fastener can be 
moved so as to open the leg 
of the trousers or both legs 
to permit free access of air. 
By means of a suitable snap 
fastener the cuff of the 
trouser leg can be attached 
to the side to prevent the 
end of the leg from touching the ground when the 
wearer is sitting down or kneeling. 
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Truth About The Sea Otter 





[Continued from page 53] 


the tank in order to load the cargo, and then they 
were to be welded back in place again. We could 
have loaded, for instance, airplane parts and then 
filled in the remaining space with grain. Or the 
boat could have been used as a tanker. One of 
the princival virtues of the Otter was to have been 
the fact that it would not necessarily have been 
treated as a traditional merchant ship. 

Anyone who cares to do so may consult the 
records of the Patent Office to see the Otter in all 
its original unadorned and plain detail. The 
whole story of it is to be found in the corres- 
pondence files of the White House. President 
Roosevelt knows all about it. 

As a matter of record, my plans were filed with 
the Patent Office on April 15, 1941. Later they 
were assigned by me to Roland L. ‘Redmond of 
New York City. Mr. Redmond is married to a 
first cousin of President Roosevelt. 

At this point the Sea Otter began to get what 
football players call the razzle-dazzle. Politics, 
profits, labor angles and bureaucratic finagling 
began to get mixed up in the design. Innumer- 
able persons began to see an opportunity in the 
Otter to make a profit, to extend their power, or 
to promote their personal interests. 

To cite a specific example of how the Sea Otter 
grew out of hand: Originally, the boat was to be 
manned by a crew of nine. There were to be no 
sumptuous quarters, There was to be only sleep- 
ing space. But as the design grew, the crew 
number was raised to fourteen—and then to 
twenty-three! And later, 


position, 17 feet, which has been criticized, gave 
the most efficient propulsion yet achieved with 
screw propellers. Only at voyage end was there 
the inconvenience of having to use dockage 
planned for normal ships, 

But to go back to the beginning: First of all, 
an appropriation of $15,000 was allocated for pur- 
poses of investigation. I agreed to take a personal 
service contract to assist in the birth of the Otter. 
Next a firm known as Weaver Associates, with 
offices on DuPont Circle, Washington, of which 
W. Starling Burgess, prominent yacht designer, 
is a member was retained. Mr. Burgess is known 
principally for having designed the Enterprise 
and the Ranger, millionaire defenders of the 
American Cup. Unkind pesons in unofficial circles 
commented on the fact that a yacht designer was 
being given the task of designing the hull of a 
floating junkpile. At any rate, the Otter began to 
collect people and uncollated firms as honey col- 
lects flies. 

The drums were still beating, however, when 
the Navy Department began to cool on the idea— 
for reasons never officially explained. Navy 
funds froze. 

There were, however, private citizens who still 
saw possibilities in the design. Private money 
appeared—enough to build an 80-foot model of 
the Otter in Long Island sound. This model was 
built much against my will. It was inspired by the 
idea a working demonstration was necessary to 
convince officialdom of self-evident facts. Neither 





by British suggestions, it 
was to be put under 
standard voyage rules! 

To the simple tower 
quarters of the crew were 
added, first, a captain’s 
cabin, then toilets, then 
a mess hall, then any 
number of other refine- 
ments found only on a 
luxury liner. 

See how the floating 
junkpile had blossomed 
forth! 

In the original design, 
the Otter had a draft of 
eleven feet. There were 
four wells in the boat so 
the power plants could 
be changed in transit and 
drawn up into the hull 
when the ship was taken 
over by thetugs. Asecond 
patent provided for re- 
duction of draft with the 
propellers working. The 
use of the deep propeller 





In next month’s MI— 





Capt. Borden poses in the MI studios with 

a Jap machine-gun wrecked and found at 

Pearl Harbor December 7—?he only one in 
the U. S.! 


“| DISCOVERED 
SECRETS OF 
JAP WARFARE” 


By Capt. Charles Borden 


Jap bombers hurtling over Pacific 
wastes toward the treachery of Pearl 
Harbor December 7, passed above a 
tiny sloop taking this South Pacific 
adventurer and his wife back to 
Hawaii and the States. The bomber 
that dipped from formation, ascer- 
tained that the Bordens had no wire- 
less, then winged on contemptuously, 
would undoubtedly have machine- 
gunned the couple as it was to kill 
others at Honolulu a few hours later 
if its pilot had suspected the 16-foot 
boat was carrying secrets of the Nip- 
ponese and their stab-in-the-back 
warfare. Once in the U. S., intrepid 
Captain Borden brought them at 
once to MECHANIX ILLUSTRATED 
in an exclusive, breath-taking story 
that will apoear in the August issue. 
Don't miss it! 
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Truth About The Sea Otter 





the hull power plants or projected methods of 
fabrication were used in its construction, 

The model was constructed, however. Its per- 
formance was excellent. Again the Navy De- 
partment became interested, and government 
money once more became available, this time 
enough to build a full-scale Otter for sea testing 
purposes. 

This version of the Otter was built at a Gulf 
port and later it went to Charleston for official 
Navy tests. Any number of criticisms have ap- 
peared in the press as a result of the publicity 
attending these tests. 

May I say that, although the official reports 
were never made public, I, myself, know what 
was in the original report and I know, also, that 
much of the material which has been published 
since has not been correct. 

Here are the principal criticisms of the Otter 
as published in the press: 


1. The “Sea Otter” rolled as much as 38 de- 
grees in a high wind. This may or may not be 
correct, although it is contrary to the informa- 
tion I have. But if it is correct, it occurred while 
the boat was being turned against a high sea, and 
any other ship of her size would have done the 
same. 

2. She could not run astern. This is abso- 
lutely correct—and for an amazing reason which 
is another commentary on what happened to the 
Otter in the course of her design. Originally, 
under my plan, the Otter was to have been built 
with sixteen automobile motors having a single 
set of transmission 
gears for each bank of 
four motors. As built, 
she had sixteen sets of 
transmission gears— 
including sixteen re- 
verse gears! When the 
backing test was made, 
only a few of them re- 
versed! 

3. That, though she 
made 10.6 knots with a 
load of 1,300 tons, a 
conventional Maritime 
Liberty Ship made 9.75 
knots on the same 
power carrying seven 
times as much cargo. 
This charge was utter 
bunk. The basis for it 
was arrived at by rat- 
ing the Otter at 1,760 
horsepower, whereas 
she actually turned up 
630 horsepower! Actu- 
ally, the Otter could 
carry a load per rated 
horespower comparing 





“If any of the guests should say ‘It's the spitting image 
of George’—you squeeze the bulb like this!” 


favorably with any standard merchant ship—even 
though such was not the original purpose of the 
boat. For her designed purpose of carrying large 
light assemblies such as aircraft fuselages, etc., 
with grain as ballast, she could beat the average 
ship. If you take a 20-foot slice out of a hull to 
contain everything necessary to operate the ship, 
all the rest is available for cargo. The Otter as 
built had an arbitrary length. It could have been 
increased 3314% without calling for more power 
plant. 

4. She uses narrow strip-mill steel, now essen- 
tial to the war effort. She was originally designed 
to use strip steel and to be machine-welded. The 
machine-welding plan was abandoned entirely 
through ignorance of such methods. The actual 
ship was built of steel plate. The statement that 
steel strip is being adapted is still moonshine. 
This is a good example of the extreme confusion 
which exists in the public mind concerning the 
Otter. 

5. After some 150 hours’ use, her 16 gasoline 
motors began to show signs of deterioration. 
So what? As a normal thing 150 hours will cross 
the Atlantic on the northern route. If it will 
not, spare motors will take care of the trouble. 
BUT the principal trouble with the engines used 
in the test trials of the Otter was that the en- 
gines were wrongly used and, more important, 
the wrong kind of transmission was used. 

Had the original plans been adhered to—they 
included a centralized transmission and prop- 
erly synchronized motors so that all did their 
share of the work—I am confident that no such 
trouble would have 
arisen. 

6. The cargo capac- 
ity of the ship was too 
small to justify the exr- 
pense. This is the most 
utterly nonsensical 
criticism of all. In the 
first place, without 
considering the merits 
of the statement, the 
Otter was originally 
conceived to deliver 
herself, a pile of scrap 
and sixteen needed au- 
tomobile engines, to 
England, ,plus_ what- 
ever extra cargo she 
could carry. As a mat- 
ter of cold fact, the 
Otter could be pro- 
duced at a cost of about 
$100 per ton, which is 
very low in ship build- 
ing. (Actual weight of 
the ship was about 400 

[Continued on 
page 152] 
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[Continued from page 144] 

Now insert the hinged cover into the frame, 
clamping down one half-section at a time. The 
whole assembly is now ready for exposure to 
sunlight. One precaution should be mentioned 
here. This entire operation, up to this point, must 
be made in a darkened corner so as to avoid 
spoiling the paper. 

Also, before proceeding with the next step, pre- 
pare a solution of potassium bichromate in any 
convenient flat receptacle for soaking the blue- 
print sheets after exposure. Similarly, provide 
yourself with another flat container filled with 
plain water. After the sheets have been soaked 
in both liquids, it will be necessary to put them 
up to dry. Sometimes a line is strung across the 
room for this purpose. The sheets may be pinned 
up at one edge. Of course, an extra margin of 
waste should be provided for this purpose. 

With all in readiness, you are now prepared 
for the critical operation. Bring the frame over 
to a window and hold it up with the glass side 
showing the tracing to the sunlight. Expose in 
this manner for about one and one-half minutes. 
Then remove the paper and let it soak in plain 
water for about 3 minutes. While one sheet is 
soaking, you may go on to the next exposure for 
another sheet, continuing the process. The first 
paper is now ready for the bichromate solution; 
allow it to soak tracing side face-down, for another 
3 minutes, after which place it back in the plain 
water bath for a full five minutes. Then hang up 
to dry. 

This is all that is required for producing any 
quantity of clear, attractive blueprints in which 
both drawings and text matter will be easily 
legible. To preserve the blueprints while creat- 
ing neat appearance it is recommended that the 
blueprints be pasted to individual sheets of card- 
board. 
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“Just out of curiosity, Mr. Jacobs, how did this speed- 
ometer ever get stuck at 90 miles per hour?” 
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[Continued from page 151] 
tons.) The chief trouble with the administra- 
tion of the Sea Otter was that no one connected 
with it had any knowledge of mass production 
methods, or of orderly engineering. 

I have nothing to gain by adoption of the Sea 
Otter. I have put myself out on a limb by criticiz- 
ing the management of the boat, as above. I am 
an engineer. 

Except that we now have a war in the Pacific 
It is obvious to me that the Sea Otter, with some 
considered changes and competent planning, could 
be of tremendous value to America in the Pacific 
war as a nomad tanker, The Otter could be pro- 
duced in innumerable inland factories, without 
highly specialized shipyard equipment, at the rate 
of many a day and at a cost of $100 a ton. An Otter 
could spend months in the Pacific carrying her 
own fuel, to rendezvous with warships and refuel 
them. At her price, we could afford to refuel a 
warship with her, salvage the power plants, and 
then sink the Otter—and still be money ahead. 

The point I am making is that the Sea Otter 
has any number of possibilities for America. As 
she is now being produced, it appears that she 
will become just another tramp merchantman 
with few of the original Otter’s unique features 
I want to see the bureaus and the Navy Depart- 
ment forget about the mess the Otter has become 
and go back to her original idea. As I have said 
I do not stand to profit by such action. 

Whatever credit may accrue to me as the origi- 
nator of the idea is unimportant in the long view 
of the value of this boat to our country. I be- 
lieve that America needs the Otter. I plead tha 
she be given a fair trial. 


Steel Wool As Camouflage 


An English contribution to the art of war that 
makes use of three highly domestic articles is 
represented by patent 2,278,898, issued to C. S. 
Schofield of London. Mr. Schofield’s invention 
would make the camoufleur’s job easier by giving 
him the chicken-wire netting, which is already 
his foundation material, ready covered with steel 
wool held on with paper clips. 

Unprotected steel wool would quickly rust to 
uselessness, the inventor explains, but he proposes 
to protect it with a coating of an insoluble phos- 
phate, by the process known as Parkerizing. Thus 
protected, it can be sprayed with paint to give it 
any color desired, for instance green to imitate 
grass. 





In some National Parks, ranger naturalists lead 
camera trips, guiding picture fans to good shoot- 
ing spots. 
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[Continued from page 73] 


nose of almost incredible sharpness in perception, 
but its power would not bring a dog much food or 
companionship if faced with the demands made 
on the insects’ antennae. In a period of time far 
briefer than that animals need in locating food, 
swarms of wasps appear in search of sweet stuffs 
like molasses, and flies find rich, or evil-smelling, 
matter. 

But the really remarkable evidence of insect 
antennae’s sensitivity is found in the way they 
bring male and female together quickly and 
directly. The pre-mating interval is chiefly a 
male’s active search for the female, mainly be- 
cause the female is less capable of flying and must 
wait until a suitor finds his way to her. 

Not that this is a long search! The male of a 
night moth covers a couple miles in order to reach 
a female just emerging from its cocoon. In the 
case of one night peacock’s-eye moth marriage, 
127 males appeared within six and a half hours 
to claim the female as bride. In another example, 
several males came to the window of a completely 
enclosed room in which a female of the oak silk- 
worm moth had just emerged from its cocoon. 
Suddenly, some of the males were in the room— 
they had come down the chimney! 

A butterfly collector on an outing carried in his 
knapsack a female of the angular spotted moth 
which he had caught and killed just after it was 
out of its cocoon. He was surrounded on his way 
home by swarms of males, and the box in which 
the dead female had been kept was assailed by 
males long after the creature had been removed. 

Numerous more examples of the power of the 
antennae in making the male insects aware of the 
location of a female have been provided by 
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naturalists. The greater demands of the male 
antennae are consistent with their far stronger 
and more complex construction. All, however, are 
impressively intricate. Each insect feeler is pene- 
trated with olfactory nerves which terminate on 
the surface of the feeler at so-called olfactory cells 
in the form of small bars, cavities, or balls. In the 
case of many insects, only a few of these cells 
are to be found on each of the feelers, while in 
the case of the bee each feeler has about 15,000 
olfactory cavities and 200 olfactory balls! Since 
“living aerials” of this sort are the seat of the 
insect’s organs of sense, it is little wonder they 
can locate sources of food, and mates, so easily. 





Tourist Deep-Sea Diving 
[Continued from page 61] 





shore via a short gangway, is lowered to the 
observation floor by an electric elevator down 
the core of the bell. 

How would you like to join a group just getting 
sealed up for a trip into the water’s depths? You 
would?—all right: 

All aboard! Bells gong the cast off signal. The 
hatch is swung down and screwed tight, sealing 
the tiny universe from the outside world. Oxygen 
hisses from the air-supply drums. Electric motors 
start humming and the winch grinds in cable, 
breaking the silence of the thrill-bound 
passengers. 

Water closes over the conning tower as the 
winch reels in the thick steel cable, moored to a 
boulder, by which the bell is towed under. As 
the bell sinks, it seems that the sheer, jagged 
precipice is moving, passing upward along the 
portholes. The descent ends unnoticeably—the 
mass of steel quietly comes to rest on the huge 
boulder on the bottom. 

The clear water enables you to see nearly a 
quarter mile. Beyond the fish curiously poking 
their snouts against the portholes, the cavernous 
mouth of the subterranean river below Silver 
Springs can be seen in partial silhouette. Down 
there the vegetation grows tall and the under- 
water grass and flowers bend and sway in sub- 
mission to the river current. Plying along 
the surface 55 feet above, the bottoms of boats 
look like weird monsters. Undisturbed, the surface 
appears like a giant mirror in the glare of the sun, 

Four bells sound, the signal to ascend. No 
motive power is necessary to lift the bell, it soars 
upward as the cable runs out. The brake re- 
leased, gears grind and a lifting sensation like 
that in an elevator is felt. As the bell nears the 
surface, the operators gaily unleash the winch 
and let the bell crash through the surface into 
the air. Then it drops with a thrilling jar to 
normal displacement, bobbing like a cork on the 
disturbance it created. Your unique dive is over! 
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Build A Model Submarine 





[Continued from page 124] 


vane ends through the rudder opening. The plan 
and drawing will give you a clear picture of how 
it looks. 

Above each propeller is a guard, made of 
bamboo 1/32” square, about 234” long. Bend to 
shape and insert into holes drilled into the hull 
at the places indicated on the plan. The braces, 
six of them, three on each side, are also 1/32” 
square bamboo, put on as shown. Sand these 
pieces round before fitting. 

Just above and to the rear of the guards are 
the rudder control arms. They, too, are made of 
bamboo 1/32” square, inserted into holes drilled 
in the hull, and glued to small triangular pieces 
of pine fastened on either side of the rudder. 
This about finishes the hull. It may now be 
painted. 

A good paint should be used. And at least 
three coats applied. Fine sandpaper should be 
used between coats. All U. S. Submarines are 
painted a dull black. (The model was painted 
gray with a red waterline strip and black bottom 
for the sake of the photos.) Of course yours may 
be finished the same way, if you so desire. 

The number and details were put on with ink, 
and the scupper holes, from blacked gummed 
paper, punched out with an ordinary ‘'s” dia. 
paper punch, and glued to the hull. The four 
steps on the side of the hull were bent from No. 28 
wire and inserted into pin holes made in the 
hull, The anchors are the stockless type, and 
should be bought. Clip off the tops until they 
fit into the ports. 

The next job is the conning tower and fittings. 
It’s best to make the tower first. A pine block 
1-9/16"x1-1/16"x3°%” will do. Shape it as shown. 
Remember that the bottom should fit the curve 
of the deck. When you have finished cutting it 
out, add the cardboard top sides, as shown, as 
well as the doors and portholes in the foward 
part, 4” dia. holes drilled 1/16” deep. Add the 
deck gratings, made of the same material as 
you used on the main deck. 

The hatch atop the tower and the loop antenna 
which goes on the aft part is clearly shown on 
the plan, and should be added when the grating 
has dried. The hand grabs, eight of them, four 
to each side are put on next, No. 28 wire bent to 
shape. 

On each side you will notice there is a bracket, 
a Vee frame, and an insulator, which holds the 
foward antenna. 

The bracket is a pin filed flat, bent to shape 
and glued to the sides of the tower. Just below 
it, the Vee, either 1/32” dia. bamboo or wire, is 
made and inserted in holes, then glued securely. 
A small bead with a pin, whose head has been 
clipped off is run through it and into the side, 
finishing the lead in. 

On top of the tower is a hand rail, No. 28 wire. 
The seven posts may be made by twisting the 
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wire around and over the end of a pin to make 
the loops. Insert them into holes drilled into the 
tower 1/16” deep. The posts are 12” long, from 
the deck to their top. The plan will give you 
their spacing. 

The running lights are made from 13” diameter 
cardboard disks cut in half, and a red, green and 
white bead glued between them. These running 
lights are glued right behind the antenna brackets 
and at the rear of the tower. The green goes on 
the starboard, or right, side. Be careful you 
don’t paint over them later on. Obtain the rest 
of the detail from the plans. 

On top the tower, the periscope housing is 
placed. Cut it from a pine piece 24¢”x14"x5” and 
carefully round it to a streamline shape. 

Drill the holes to take the main antenna spreader 
and the lead in. The drawings will give you the 
detail. They are made from pins with their head 
and ends clipped off. 

Periscope housing is glued and pin-pegged in 
place. The whole thing is painted, the bell added, 
and it is pin-pegged and glued to the hull. Make 
certain that it is in the exact position, and is 
centered. 

The fittings are made now. Make those foward 
first. Naturally, then we start with the bow 
post and light. The post or staff is 1/16” dowel 
with headless pins as braces. It is topped by two 
white beads. 

All hatches are made up of disks of cardboard, 
glued one on top of the other. Their sizes will 
be found on the plans. The chocks, 10 of them, 
should be bought and are 5/16” long. 

Make two capstans, one for the forward deck 
and one aft. They are built up of cardboard 
disks, and short lengths of 14” diameter dowel, as 
shown. 

The torpedo hoist and hatch are built up of 
dowel, cardboard pulleys and a flat piece of 
scored wood for the hatch itself. Too much de- 
scription will tend to complicate this construction 
rather than simplify it. So it is suggested you 
work directly from the plans and drawings. 

The loops that hold the hoist lines and the 
hand rail around the hoist are bent from No. 28 
wire and inserted into the deck. The size and 
shape will be found in the plans. Note that the 
hand rail going around the gun is made the 
same way as that around the hoist, only the 
measurements differing. 

Following the torpedo hoist is a bit and chock. 
Just forward of the conning tower is a pump-like 
fitting. This is made from a 4%” dowel, with a 
cardboard “C”. Two pins run from the bottom 
of the “C” into the top of the 34” length of dowel. 
Build up as shown. 

Aft of the conning tower is the gun. You may 
make it from a dowel, 4” tapered and fastened to 


[Continued on page 156] 
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Coming: Universal Focus 
[Continued from page 94] 
o make subject matter to be sharply focused. Thus, by The Electroplane camera even promises to 
into the some method of control to be developed later, revolutionize television with its unique charac- 
g, from actual focusing will be done within the lens itself teristics! Many authorities believe that it should 
ive you —over a space of 3/10ths of a millimeter! definitely solve television’s critical needs for ob- 
With infinite depth of field a reality, the camera taining sharp focus and depth of field simply. 
rameter of the future will be able to shoot with a wide- The cost of this oscillating lens, when it has 
en and open lens and still get sharpness over its entire been perfected for still camera use and put into 
‘unning range of view, thereby making possible sharp production, will be well within the means of the 
rackets pictures, taken at comparatively fast shutter average advanced amateur, probably not exceed- 
soes on speeds, under poor light condition! The lens ing $100. It may be designed to fit on an auxiliary 
ul you diaphragm will be used merely to prevent over- lens board for adaptation to standard cameras, 
he rest exposure by controlling the amount of light or an entire camera may be desjgned around it. 
entering the lens, It can also be used to increase The Smith-Dieterich Corporation further states 
sing is the depth of field in the foreground for bringing that oscillating lenses of longer focal lengths can 
54” and subjects closer than 4 feet from the camera, into be computed to speeds of f/3.5 or even f/2; it will 
sharper focus. be working on these computations, preparing for 
reader The new lenses, when adapted to still cameras, the time when priorities will no longer prevent it 
rou the will be a boon to color photographers, who at from producing the finished product and present- 
ir head present have to work with a terrific amount of ing it to an anxiously waiting public. 
light in order to permit them to stop down for 
ial depth of field. The oscillating lenses, which are " 
— fully color corrected, can be used wide open and Under The Mid-Day Sun 
Make still get that remarkable sharpness throughout! 
and is News photographers will no longer require that [Continued from page 97] 
“mathematical eye” for guessing distances ac- if you decide on a slight up-angle shot. Of course, 
— curately. They'll be able to just raise their if you figure on a sky background, a filter is a 
5 how cameras and shoot, confident that whatever they must for the sake of good contrast between flesh 
dowel aimed at will be sharply rendered, regardless of | tones and the sky. 
sy two its distance from the camera! The lens will permit If the greater portion of the face is in deep 
shutter speeds up to 1/250 second, and pictures shadow, remember to expose for the shadows 
board, taken through it will be rendered in true per- and let the highlights take care of themselves. 
- wie spective. The foreshortening distortion commonly Otherwise, take an “average” meter reading. The 
Gan encountered when shooting extreme closeups with accompanying illustrations, all of which were 
; an ordinary short focus lens is eliminated. taken between noon and 12:30 p.m. of a fall day, 
+ dinate Its value to photomicrography, in which depth show the many interesting effects that can be 
ene of field is now measured in fractions of a milli- obtained under mid-day sun by varying the posi- 
vel, as meter, has yet to be exploited, as well as its effec- tion of the subject. Contrast the back and side- 
’ tiveness on swing back and tilting lens cameras, lighting achieved, with the straight shot taken 
— but the results promise to be astounding. head-on at high noon. 
‘ce of 
h de- 
uction 
1 you MODEL BUILDER’S DREAM! 
be = 
d the 
No. 28 Next month's issue of MECHANIX ILLUSTRATED will 
e and — carry plans and instructions for building a model that 
at the is the materialization of a model builder's dream. !mag- 
e the ine a miniature M-3 Army tank rumbling across the floor, 
y the spitting tiny shells from its scaled-down 75 mm. cannon, 
smashing through obstacles placed in its path, and exe- 
hock. cuting complicated maneuvers at the whim of its master's 
=e hand on the remote control box! If you can't imagine 
ith a it, look at the accompanying photograph and see the 
grim realism of this model marvel. And believe it or 
— not, the MI Baby M-2 Tank is so simple and inexpensive 
owel, to build that even a relatively inexperienced modeler 
can make a good job of it. Don't miss it. Reserve your 
/ may August copy of MI! now! 
ed to 
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| A Torpedo-Destroying Gun 





Build A Model Submarine 





[Continued from page 45] 
torpedo’s war head should either explode the 
torpedo or so damage its mechanism as to render 
it harmless, according to a number of experts 
whom Mecnanrx Itiustratep has consulted. 

There has been much mystery in the public 
prints about torpedoes. Actually, these tin fish 
of death are marvellous machines of destruction; 
but their operation is quite easily understood. 

Torpedoes used by both Axis and United 
Nations navies are pretty much the same. The 
submarine torpedo is generally 24 feet in length 
and is divided into four main sections: 1. The 
warhead, which contains between 500 and 600 
pounds of high explosive and a contact detonator; 
2. A compressed air compartment, with air under 
pressures of from 2,500 to 2,800 pounds per square 
inch; 3. An “engine room,” containing oil and 
water tanks, a miniature steam engine, a gyro- 
scopic pilot and directional rudder control, and, 
4. A set of twin propellers which drive the torpedo 
(they revolve in opposite directions to do away 
with torque). These naval torpedoes are generally 
21 inches in diameter. 

Aerial torpedoes, carried by torpedo planes, are 
smaller than naval torpedoes. They are generally 
18 inches in diameter and are from nine to 12 
feet long, carrying about 400 to 425 pounds of high 
explosive. Their mechanism is much the same, 
however. 

Torpedoes are fired by compressed air from 
submarines or launched from the decks of boats, 
sometimes by a small charge of black powder. 
Before they are launched, the direction of their 
run and the depth at which they are to run are 
set by means of a small dial on the side of the 
missile. The gyroscopic compass will hold the 
torpedo on a true course, regardless of sea currents 
or regardless of the direction in which the torpedo 
is originally fired. It is possible, for instance, to 
set a torpedo to run northwest and fire it in an 
easterly direction. Once fired, the projectile will 
turn in a circle until it is on a northwest course, 
then will make its run. A hydrostatic device con- 
nected with a horizontal rudder keeps the missile 
at a constant depth. 

A starting lever is tripped as the torpedo leaves 
its tube. This opens a valve which lets a blast of 
compressed air start the main motor. The steam 
engine then is set in motion. Steam, gas and 
compressed air generate more than 400 horse- 
power to drive the “tin fish.” 

The mixture of steam, gas and air is exhausted 
through the propeller shaft. Although, in new 
torpedoes, the steam is condensed upon striking 
the cold sea water and thus leaves less of a wake 
than old-style projectiles, still the gas and com- 
pressed air of modern torpedoes rise to the surface 
to leave a tell-tale streamer by which such carriers 
of destruction can be spotted. 

It is Mecuanrx Ittustratep’s hope that the Navy 
Department can utilize this torpedo killer. 
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[Continued from page 154] 
a \%” square breech, 5s” long, with the details 
glued on, as shown. Or purchase it. However, 
since a good imitation is hard to get, it is suggested 
you do build it up, adding details, base and “A” 
frame from the plans and drawings. 

Aft of the gun is a bitt and the main escape 
hatch. Make from balsa or pine. The hatch is 
dome shaped, 5s” in diameter. The mast is made 
up of 4%” dowel with pins, clipped off, and soldered 
to a “T” shape. Brace at the front with 114” long 
wire, sunk 1/16” into the deck. 

There is another hatch and bit and then the aft 
escape hatch, made the same as the other, except 
that it is only %” diameter. Finally the second 





BUILD FROM BLUEPRINTS! See special list of 
craft blueprints on page 174. 








capstan, and aft light and post 3%” long. A white 
or clear bead is placed on top with a disk \%” 
diameter glued to the top of it. 

Last of all come the railings, made from head- 
less pins sunk 1/16” into the deck, about 11/16” 
apart and extending 3%” above the deck line. 

There are 35 posts on each side. Atop them 
No. 28 wire is carefully soldered to each post, 
after first being inserted into a hole drilled into 
the deck 5/16” in front of No. 1 post. See th 
drawings. This is the upper rail. The lower i 
thread glued on, as indeed the upper may also 
be, if desired. However, it does not provide enough 
strength and snaps under the tension. Notice that 
the lower rail goes only to the gun, is broken, 
and then continues to the stern. All are fastened 
to the post supporting the aft light. 

Paint the details to match the hull, gray or 
black. For contrast white thread may be used 
for rigging, though black is suggested, for it is 
correct. Clear glass beads should be used a: 
insulators, and glued in position so they don’t 
slip. The same goes for all rigging fastenings. 

When you have finished the model you will 
have a sleek boat that will have been well worth 
the work you put into it. 





THE JAPS SAY... 


“In our relations with foreign coun- 
tries, the object should always be to gain 
control over those countries.”,—Lord 
Hotta, former Jap Premier. 


AMERICANS SAY... 


Are we going to let the little brown 
men get control over us? If not, let’s buy 
more and more of those War Bonds and 
Stamps! 
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Welding—This War’s Revolution 





[Continued from page 77] 


of active gases. The welder uses a torch fed from 
gas tanks. This equipment costs comparatively 
little and gives a poor man with a knack with 
tools opportunity to set up his own business. 
Tanks of gases do cost a good bit. Yet the money 
the shop owner can charge for job work can give 
him a good livelihood. 

Atomic hydrogen is another flame maker. 
Through an arc between two tungsten electrodes 
(which will not melt) pours‘a stream of molecular 
hydrogen gas. The intense heat breaks the mole- 
cules into hydrogen atoms. These atoms im- 
mediately recombine into atoms. But in doing 
so they form a finger of flame that fuses what 
metals it touches. Welders find atomic hydrogen 
particularly useful for working with thin sheet 
metal and with certain non-ferrous metals and 
alloys. 

Arc welding is the process used in great con- 
struction jobs, such as ships. There are two kinds 
of arc welding apparatus—those that use carbon 
and those that use metal electrodes. In metallic 
arc welding the work piece itself forms one elec- 
trode. The other electrode is a piece of wire (held 
in a holder, of course) which moves across the work 
as the arc flames between them. The arc melts both 
the work and the tip of the wire. Tiny globules fly 
off the wire tip and make the weld. The carbon 
are produces a nubble of flame into which a 
filler rod is fed. Arc welding produces 6,500°F. 


Shielded Arc 


M OLTEN steel has an affinity for oxygen and 
nitrogen. Oxides and nitrides form and 
weaken the steel. In casting, forging and rolling 
original steel, the processor takes great pains to 
keep these harmful inclusions out of his metal. 
The arc welder is apt to put them both in. To 
prevent this he invented the shielded electrode. 
This special electrode is covered with any one of 
several substances. In the heat of the welding arc 
the coating vaporizes and produces carbon mon- 
oxide: This gas attracts oxygen much better than 
steel does. It also blows away the atmospheric 
oxygen and nitrogen that might do harm. 


Technique Of Welding 


To make a weld the welder slowly moves his 
torch or are along the joint, feeding his welding 
metal as he goes. The base metals fuse together 
and the welding metal fills up open spaces. It 
also reinforces the joint. The operator must have 
a steady hand. He must work at a certain speed 
fixed by the metal in the base, the welding metal, 
the source of heat, and the structure he is work- 
ing on. 

For example, to arc weld a fillet to a plate the 


welder ordinarily holds his electrode at about 45° 
to the plate and 60° to the line of the weld, with 
the tip of the electrode pointing backwards. He 
thus may weld some 35 linear feet an hour. 


"Fleet-Fillet"” Welding 


Last March President James Finney Lincoln 
of the Lincoln Electric Co. of Cleveland, the most 
enterprising as well as the largest maker of arc 
welding equipment, announced a faster and surer 
system of welding. He calls it “fleet-fillet” weld- 
ing. For this he uses a well-coated electrode and 
holds it perpendicularly to the line of the weld 
(instead of at the usual angle) and at from 45° 
to 60° to the plate. He keeps the are very short 
with the coating of the electrode actually yet 
lightly touching the work. By this method he 
can weld up to 65 linear feet an hour, which is 
more than double the usual rate. And the weld 
penetrates deeply into the angles where filler 
and beam join. The joint is stronger than the base 
metal, says Mr. Lincoln. 

By helping out with ideas, by research and by 
good salesmanship, Lincoln Electric has cheapened 
and popularized welding. In1915 they charged $1,550 
for a certain. welding 
machine. A _ similar 
machine now costs 
$380. 

Buildings 


Cities have feared 
to let skyscrapers be 
constructed by means 
of welding instead of 
by riveting. The 
present success of 
welded ships will cer- 
tainly pave the way 
for acceptance of large 
welded buildings. 
Cleveland has just 
taken a safe chance 
and allowed the Commercial Bookbinding Co. to 
put up a 200x245 ft. building with all joints welded. 
The contractors saved 40 tons (30%) of steel over 
a riveted job. In another section of Cleveland, 
currently experiencing a housing shortage like 
so many other war-industrially busy cities, a 
medium-size one-story house was completed this 
spring to form another marker on today’s amazing 
way of welding progress. The house is built of 
steel panels welded together! Observers think 
the giant steel companies will turn to promotion 
of this sort of house when war’s end sends them 
seeking new markets for their expanded pro- 
duction. If steel costs can be got down, think 
how little depreciation such weather-, vermin-, 
termite-, rot-, and fire-proof houses would suffer! 

[Continued on page 158] 


Suid-Afrika? 


Welding's artistic salute— 
Union of South Africa's new 
wartime stamp costing 6 pence. 








157 








— P . 
Weiaing—War’s Revolution 
[Continued from page 157] 

In the construction of ships welders are now in 
their glory. The U. S. Maritime Commission 
figures that, by allowing welding in 705 ships, it 
has saved 500,000 tons of steel. The steel is worth 
about $24,000,000 and is enough to build 227 extra 
cargo carriers. 

Engineering ingenuity as well as welding skill 
must be applied in order to bring such savings 
about. For example, the Western Pipe & Steel Co. 
at San Francisco all-welds ships 450 ft. long by 
assembling and welding huge sub-units—double- 
bottom sections, decks, bulk heads, etc.— in shops 
near the ways. As soon as a way is free for new 
ship construction, sub-units are hauled onto the 
way and riveted together. This is line assembly 
on a stupendous scale. Sun and shadow, fog and 
rain, wind and welding heats, warp the steel 
every which way as the ship takes shape. Recently 
Editor Thum watched one of these ships going 
up. A reference point on the hull, said he, 
“wandered around like a fly on a 1'5-in. ball.” 
Some 200 welders turn out one of these 450-ft. 
hulls every 80 days. 

At Bay City, Mich., the Defoe Shipbuilding Co. 
produces a 173-ft submarine chaser every week 
by welding it in sections and upside down. A 
cradle turns the completed vessel right side up 
and lets it slide into the water. 

At Pittsburgh, where they are building the first 
local warships since Civil War times, the Dravo 
Corp. also builds sub-chasers in sections and 
upside down. Gantry cranes right the sections 
and welders then join them. 


Salute 


When a skill such as welding deeply affects the 
lives of people artists and poets rise up to salute 
that skill. Welding now has its artistic salute. 
This winter the Union of South Africa issued six- 
pence stamps in honor of welding’s part in con- 
structing ships, tanks and aircraft to destroy the 
enemies of democracy. The stamp shows a welder 
wearing his head shield, gloves and special cloth- 
ing as he applies an electric arc to a piece of work. 

Now where is welding’s poet? 





50c WELDING OUTFIT 


How you can build an inexpensive weld- 
ing outfit for use in a home workshop is 
told in the how-to-build section of the 
August issue of Mechanix Illustrated. It's 
just one of the many helpful, workable 
projects lined up for this big midsummer 
issue! On sale July first—still 10 cents! 
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Proper Care For Blow Torch 


[Continued from page 133] 
being used in the pre-heating cup to soak up the 
pre-heating gas. Kerosene, alcohol, or gas may 
be used with this type of “wick” and is in less 
danger of spilling if the torch should be ac- 
cidentally overturned. 

Figure 8 illustrates the asbestos hood designed 
to hasten pre-heating. A slot is cut in it for the 
hook. 

As the gas and vapor tend to dry out the leather 
plunger on the pressure pump, an occasional 
application of medium weight clean motor oil is 
necessary. Apply the oil as shown in figure 9. 
Another simple trick in maintaining the perform- 
ance of your torch is shown in figure 10. This 
consists of removing soot from the generator. As 
this type of deposit acts as an insulator it will slow 
down the pre-heating operation if it is not re- 
moved. A round bottle brush with stiff bristles is 
useful here. 

Figure 11 illustrates the method of cleaning the 
gas tip face. A stiff-bristled long handled brush 
is inserted through the generator tube and rotated 
to do the job. To prevent a dislodged carbon 
particle from entering and clogging the hole, it is 
wise to open the valve slightly so that a small 
amount of gasoline will flow out, keeping the 
hole cleansed. 

When cleaning a plugged hole in the torch tip, 
don’t use a “crow bar.” Use a fine sewing needle 
that will slide freely through the hole. If it is too 
large it will bind, and may possibly spoil the tip. 
Figure 12 shows the proper way to use the needle. 
If you can’t find a small enough needle, a small 
piece of wire taken from a fine gauge screen as 
shown in figure 13, will solve the problem. If tip 
isn’t removable, insert needle in a dowel to use it. 

If you do accidentally enlarge the tip hole you 
can often bring it back to normal by inserting 
a needle of the proper size, and making small 
dents in the metal all around the hole. This will 
force the metal in toward the hole, reducing it 
to proper size. See figure 14. 

To remove hard carbon from the tip face, and to 
keep tip face at right angles to the hole, use an 
ignition point file as shown. A file of this type is 
thin enough to fit into the small slot between the 
tip face and the rear of the generator tube in the 
type of torch illustrated. 

A final but important precaution is shown in 
figure 16, Keep a can of sand and a scoop on 
hand—in case of accidental fires —W. C. Wilhite. 


Florida’s great white herons, hunted nearly to 
extinction for hat plumes about 30 years ago, are 
now increasing. 


A series of elevators installed in Grand Coulee 
Dam will enable visitors to go nearly 1,000 feet 
under the surface of the Columbia River. 
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What's Your Car Trouble? 


If you have a problem with your car, ask Mr. Russell. Just 


send stamped, self-addressed envelope for a personal reply. 


by Frederick C. Russell 


Is it necessary to remove a rear wheel when you merely 
want to check it for static unbalance? H. L. P. 

Yes, it should be taken off and spun on a dummy axle. 
The rear end gears would upset calculations if the wheel 
were left on the car during the test. 


The engine of my car won't start except by towing. It has 
a solenoid starter control which I do not understand. B. T. E. 


W. L., Jr. 





rim. 


Is there any special wear on the front tires to indicate 
excessive camber? S. N. G. 

The tread will be worn excessively on the side away 
from the car. 

There is a bad squeal in the right front brake of my car. 
Shoes are not dragging as the wheel does not heat up. 


M. P. F. 


Check to see if backing plate is loose or shoes twisted. 


Once in about every ten shifts there is difficulty getting 
into gear with my fluid drive car. Is this transmission 
trouble? M. L. 


No. The mechanical clutch is dragging. 


up the band. 


W. F. W., Jr. 


ta 





The air cleaner has come loose. 
cramp the carburetor intake flange when you iighten 





In this system the starter is grounded through the genera- 
tor brushes, so check over the generator carefully. 
arrangement prevents damaging the starter gears should 
you accidentally press starter with engine running. 


The 


How much play should there be in the steering wheel? 


This is a matter of taste in driving, but the play should 
never exceed one and one-half inches measured at the wheel 





My engine has suddenly started to make a loud suck- 
ing noise. Have you any idea what this could be? L. H. 
Be careful not to 


In storing extra tires should they be kept inflated? 


Rubber experts say that tubes will last longer if not 
inflated. However, a new tube should be taken from 
d its carton and given enough air to take out the folds. 
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Suicide March Of Lemmings 


Lawn Mower-Barrow 











[Continued from page 60] 
a good trapping season the following winter. 
Hence, I extended liberal credit to the Eskimos 
with every assurance that they would bring in 
good catches of fox pelts during the trapping 
season and liquidate their debts. 

(Editor’s Note: B. W. Cartwright, chief natu- 
ralist for Ducks Unlimited, says that this is the 
most astute application of bird observations to 
practical commercial ends he has yet en- 
countered.) 

These rapid appearances of large armies of 
lemmings, moving slowly and steadily in the 
same direction, swimming streams and lakes, dis- 
regarding all obstacles on their march, have given 
rise to the belief that the tiny animals were 
probably showered from the clouds, or that they 
are still obedient to some vague instinct which 
prompts their search for an ancestral home in a 
submerged Atlantis. 

Authorities claim, however, that the restless 
migrations begin as a result of over-population 
in their normal dwelling-places. Whole swarms 
of lemmings start toward the lowlands—as 
though led by a phantom Pied Piper—following 
valley courses, always moving in one direction, 
until they reach the sea. 

That thousands drown in the ocean does not 
mean that they are willingly committing suicide. 
It is now generally agreed that lemmings do not 
blindly head out to open sea without having some 
land objective. Even in Norway, where the suicide 
migration story originated, it is believed that 
migrations are from one point of land to another. 

Word has just come down out of the North that 
lemmings are again abundant. Obviously the 
four-year cycle of abundance to which these 
animals are subject is a matter of scientific interest. 
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“Well, ain't you gettin’ ritzy—chimes!” 


[Continued from page 125] 

ordinary length shaft. The bottom consists of a 
piece of plywood 36 in. long by 24 in. wide. Sides 
are 36 in. long, 18 in. high at the front ends and 
the top is cut back at angle to meet the back ends 
at a point. The front panel is 18 in. by 24 in. 

Brad these all together to form an open topped 
triangular box. Then cut length of “ground” (34 
in. square spruce) to form a tight fitting frame 
to which the various panels may be nailed or 
screwed solidly. These are indicated by dotted 
lines. 

Nail a strengthening piece of wood under the 
open end and through it fasten a 14-in. bolt that 
will fit down through a hole in the mower shaft 
as indicated. Then, about 6 in. back from the 
front end nail a second thin bar of wood across 
and below to which should be fastened two roller 
clamps. Place these in line with the length of the 
basket and back about 4 in. from each side so 
they will clamp around the roller. The two clamps 
are fashioned of spring steel mush after the pat- 
tern of the old bicycle “trousers guards” worn by 
bicyclists. 

It is a quick operation to turn the mower up- 
side down, sit the basket on the shaft, push the 
rear bolt down through the hole and push the 
roller clamps in place. If desired, run a nut on 
the bolt to prevent it from jumping out, but ordi- 
narily this will not be found necessary. 

A swinging leg of round iron can then be per- 
manently pivot-bolted to the side of the mower 
shaft as shown. This can be swung up close to 
the shaft when not in use but can be swung down 
to act as an elevating leg when loading the basket, 

Remove the basket, swing up the leg, turn the 
mower right side up and the mower can be used 
for grass cutting as usual.—L. B. R. 





Plywood Proa 


[Continued from page 138] 
through the plywood bottom. Note that the stem 
rabbet is straight so that it may be cut quickly 
on the circular saw, instead of chiseled out by 
hand to a curve. The cutwater, or forward edge 
of stem, is curved to improve the appearance of 
the canoe. 

Outrigger poles are lashed with hemp cord or 
marline. One of the poles is relatively stiff, but 
the other lighter, and limber to permit weaving 
action through the waves without strain on the 
structure. The Kanakas lean away from the out- 
rigger when they want to make speed, as this 
lifts the latter higher in the water with less re- 
sistance forward, 

A dark stain on the plywood is effective when 
set off by a bright-colored decoration, as indicated. 





Some of the newer electric ranges have lighted 
ovens—the light flashes on when the oven door 
is opened. 
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Bombardier 





[Continued from page 38] 


and reports this to the pilot. Time seems to drag, 
but soon flak (anti-aircraft fire) begins to burst and 
they know they are on the outskirts of the target 
city. The AO is hunched over his bombsight now. 

Nearer and nearer comes the center of the 
objective, seeming to creep, to the bombardier 
peering through the bombsight. Then—the big 
moment—he presses the button that releases one 
of the 500-pound bombs. The plane wings on- 
ward, changing course to confuse the anti-air- 
craft guns and searchlights that reach into 
the sky. 

As the plane swings away from the target to 
prepare for another run over it, the pilot sees 
another bomber outlined in the searchlights. It 
is below and to one side. He silently cheers, know- 
ing his companions have also found the objective. 
Now he peers around, trying to spot enemy fighters 
that may have been sent up to intercept them. He 
correctly surmises that the fighters they had met 
earlier were supposed to have done the job. How 
well they stopped the other bombers won’t be 
known until the big plane gets back to the home 
aerodrome. 

Five times more the big bomber braves the hail 
of flak as it makes runs across the target, following 
the AO’s instructions. The AO is boss of the show 
now. The pilot notes that flames are shooting up 
from the objective and grins happily in the 
knowledge that some of the bombs have scored. 

The gunners have come to life again. That 
means fighter planes are again menacing the 
bombardiers, but the load has been dumped and 
the bomber heads for home, making it a running 
fight. Bullets from the fighters have scored now 
and the bomber’s starboard gunner fails to report 
to the pilot’s inquiry. He motions the co-pilot 
back into the fuselage and a few seconds later 
hears his voice, “Taking starboard gunner’s place, 
sir. 

The bomber main- 
tains a steady course, 
depending on its arma- 
ment to carry it 
through the attack. 
You can’t toss these 
big planes about like 
the nimble fighters. 
Then, just as suddenly 
as it started, the attack 
ends. The fighters with 
their limited fuel have 
had to end the fight and 
return to their base. 
The bomber pilot mut- 
ters a prayer—“Now if 
we don’t run into some 
more over the Channel 
we'll be okay.” 

The AO ealls the 
pilot, telling him to 





“I'm checking this time-bomb." 


change course a few degrees because of a cross 
wind that has developed and drifted the bomber 
off course. With a mental comment—“The kid's all 
right. On his toes.”—the pilot changes to the 
new course. 

The fates are kind tonight and the bomber 
meets no opposition as it crosses the Channel. 
Within ten minutes it is hovering over the home 
aerodrome, signals, gets an okay to land. A few 
minutes later the tired crew discusses the raid 
with intelligence officers over sandwiches and 
coffee. 

Our AO is happy. Didn’t he navigate a big 
bomber to and from a target over a 1,500-miletrip? 
Didn’t he drop a stick on the target? Hell, he’s 
an oldtimer now! 


Listening to broadcasts or reading published 
reports of RAF bombing raids into Nazi Europe 
like the foregoing one, Americans must often 
wonder what special knowledges and training 
must be possessed by the cool-headed, able men 
who comprise the Bomber Command. Military 
rules of course now prevent you from visiting a 
training base, or even talking about their duties 
with the bombardiers. But let me take you as far 
as permitted behind the scenes in the process of 
developing a bombardier ... 


BOMBER, unlike a fighter aircraft, is flown 

‘not only by the pilot, but also by the air 
observer (AO), the wireless operator (WAG), 
and the air gunner. They comprise a team and the 
success or failure of the flight depends on closest 
cooperation. 

The captain and his co-pilot do the actual flying; 
the observer navigates the aircraft both to and 
from the objective and 
also drops the bombs; 
the wireless operator 
assists the air observer 
and also serves as an 
air gunner. 

The bomber pilot 
differs in training from 
the fighter pilot. He 
must be capable of con- 
siderable physical and 
mental endurance, for 
he may be aloft for 
periods of ten, eleven, 
or twelve hours at a 
time. He is a skilled 
navigator as well as 
pilot of huge twin- or 
four-engined aircraft 
weighing many tons. 

Actually, however, 
the Air Observer can 
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Bombardier 











be claimed the most important member of the 
bomber crew. The hazardous journey of a costly 
bomber over enemy territory would mean little 
if the AO has not navigated it to a precise position 
over the objective. It would still mean nothing if, 
once over the objective, the AO lacked the skill 
to operate his bombsight so that the bomber’s 
load of death could be dropped on or close to the 
selected target. This means “planting” a load of 
bombs on a pin point a mile or more below, making 
due allowance for the bomber’s airspeed, the wind 
speed, drift, altitude, etc. For example—if a 
bomber is flying at 10,000 feet at a speed of 200 
m.p.h., a 500-pound bomb will strike the ground 
more than one and one-quarter miles AHEAD of 
the point where it was released. 

Under the British Commonwealth Air Training 
Plan, the training of Air Observers for all the air 
forces of the British Empire is carried out mainly 
in Canada at Air Observer Schools and Bombing 
and Gunnery Schools. Candidates are sent to an 
Air Observers School only after weeding out 
at an Initial Training School. 

At the Initial Training School the AO candidate 
attends classes in math- 


[Continued from preceding page] 


flight. Although unimpressive in appearance, the 
flying qualities of the Ansons make them ideal 
for navigation training. 

Student AO’s put in many hours of navigation 
exercises aboard Anson aircraft, of which a certain 
percentage of hours are at night. They fly in all 
kinds of weather and are checked periodically 
to determine their progress. The final test consists 
of a triangular flight on which they teil the pilot 
where to go, using different methods of navigation 
for each leg of the flight. Radio orientation is used 
only in emergencies, inasmuch as on real raids 
over Germany radio beams are non-existent. 

The course at the Air Observer School is study, 
practice, study, practice, day after day, night after 
night. The use of weather reports, flight com- 
puters, compass, and slide rule becomes second 
nature. Quality is the keyword and no student is 
graduated until he has proved his ability. Sight 
is never lost of the fact that the success of a 
future bombing mission, as well as the lives of 
several trained men, will depend on the skill ac- 
quired by the Air Observer during his training 
days. 

Upon leaving the Air 





ematics, administra- 
tion, Air Force law, 
hygiene, and other 


Take the word 


pertinent subjects. Of 
course, the usual peri- 
ods of military drill are 
part of the daily rou- 
tine, 

Upon graduation 
from the Initial Train- 
ing School, the future 
AO goes to one of the 
Air Observer Schools. 
Here he learns to use 
the tools of his job— 
map, chart, compass, 
camera and bombsight 
—with speed and ef- 
ficiency. The elemen- 
tary instruction is given 
in classrooms by means 


of this Authority 





Observer School, the 
student AO heads for 
a Bombing and Gun- 
nery Schooi. Here he 
again spends hours in 
the classroom, but now 
the subject is bombing 
instead of navigation. 
He alternates between 





the lecture room and 
practice bombing 
flights made at high 


and low altitudes. 

In the classroom the 
student AO learns the 
theory of bombing from 
A to Z. He studies the 
chemical and construc- 
tion features of all 
types of bombs of vary- 
ing weight. He prac- 


of lectures, blackboard tices releasing bombs 
diagrams, and motion ES, that's the sensational statement of this by means of mechani- 
pictures. man-who-should-know, John Walter Christie, cal devices, although 
. “ : designer-engineer of tanks as fast as lightning and 
Practical instruction mighty as juggernauts which are now fighting for the they fall but a few feet 


United Nations on world battiefronts. His newest, most 
ingenious development is already termed “America's 
wonder weapon''!—a low-slung tank which can be de- 
posited at strategic points by Flying Fortresses flying 
90 m. p. h. and with destructive potentialities so great 
that, Mr. Christie says, 10,000 of them in the possession 
of the U. S. would bring the Axis to its knees in 60 days! 


in these trial drops. On 
an indoor bomb range 
he learns to operate a 
bombsight. 

The indoor bombing 


is given in twin-en- 
gined Avro-Anson air- 
craft, called “flying 
greenhouses” by the 
men because so much 


of their fuselage is The story of this inventor—little known except in high range consists of a 
“a : t war councils—and his latest, secretly-built tank, is snecially -onstructe 
comprised of window MUST reading for every American who hopes for peace. specially constructed 
space so that the stu- Don't miss this amazing interview between Mr. Christie tower about three 
dent observers can and MI's aviation editor, George E. Daniels, stories high. At the 
study the: terrain on in next month's MECHANIX ILLUSTRATED base is a scale relief 
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Bombardier 





chanically operated turntable. On the third floor, 
overhanging the scale map below, is a platform on 
which a bombsight is mounted. 

By lying on his stomach atop the platform and 
peering through the bombsight at the map below, 
the student AO gets the impression that he is in an 
aircraft over enemy territory. As the map ro- 
tates, the student lines up the selected target in the 
bombsight, makes his computations for speed, 
drift, ete., and presses a button to signify the 
releasing of bombs. The results of his computa- 
tions determine the accuracy of his aim and an 
instructor records indicated hits and misses. 
(Editor’s Note: Photographs of this set-up were 
shown on page 54 of the June issue.) 

For practical bombing experience, the student 
AO goes aloft in Fairey Battle or Bolingbroke 
aircraft. Eight 1115-pound practice bombs are 
loaded in racks under the wings and the pilot 
flies the aircraft out over a range on a nearby lake. 

Reaching the designated altitude, the pilot sets a 
course (or courses) as directed by the student 
who is lying on his stomach on the bottom of the 
aircraft’s fuselage, peering through the bomb- 
sight he has learned to operate on the indoor 
range. Through an inter-phone system, the 
student bombardier directs the pilot—“Steer 180 
degrees—steady—five degrees port, sir—steady— 
bomb released, sir!” 

The 1115-pound practice bombs are filled with 


chemicals which cause the release of heavy white 
smoke when they strike the target (a wooden 
float) or water. Surface observers note the accu- 
racy of the bombardier’s aim, tallying the hits and 
misses. The student is graded according to the 
number of hits made or how close the misses are 
to the target. After hours of this type of practice, 
students gain considerable skill. Near the end of 
the six weeks’ course, hits far outnumber misses, 

Upon completion of the course at the Bombing 
and Gunnery School, the student AO is graduated 
as a Sergeant Observer and is entitled to wear 
the Observer’s Badge—a half-wing with a large 
O on the left breast of his tunic. 

The bombardier is not finished yet, however. 
He must still take a post-graduate course, in effect 
—instruction in astronomical navigation at a 
special school, learning to navigate an aircraft by 
the stars and moon at night, and by the sun during 
the day. The sextant and plotting sheet become 
his tools in this training period, of which much 
time is flown at night. He’s also given advanced 
bombing instruction. 

Ready now for overseas duty, ready to take 
his place as kingpin of a bomber crew, the AO is 
eager to strike with the techniques he’s earnestly, 
with much work, mastered. After a short em- 
barkation leave, he boards ship for . Not long 
afterwards he’s installed in one of the great 
bombers, heart beating fast, ready for war! 
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HARLEY-DAVIDSON 


Motorcycle clubs all over the country are volunteering for civilian 
defense duty. Members proudly use their rugged, dependable 
Harley-Davidsons for messenger and errand service, escort and 
patrol duty, and render valuable aid to other volunteer branches. 
Harley-Davidsons’ greater flexibility makes them the ideal vehicles 
for this type of service, and their unmatched economy conserves 
gas, oil and rubber for the nation’s Victory Drive. 


See your Harley-Davidson dealer — learn about the superior 
performance of these world champion motorcycles. Also look over 
his special values in reconditioned models, 


MAIL COUPON NOW 


HARLEY-DAVIDSON MOTOR CO., Dept. MI, Milwaukee, Wisconsin 
Send FREE copy of big 24-page ‘‘Enthusiast’’ magazine filled 
with thrilling motorcycle pictures and stories. Also literature on 
the latest Harley-Davidsons. Stamp is enclosed for mailing cost, 























Admiral Of A One-Man Fleet 


[Continued from page 71] 

United States Navy, sent around the world by 
President Theodore Roosevelt, steamed one by 
one into San Pedro Harbor. Then a young 
electrical student, Bixby stood on the hills over- 
looking the water and watched the gray, sleek 
craft slide into port, and ambition flooded over 
him. He was going to have a navy of his own. 
He began to plan. 

But his career intervened and he worked long 
hours and many years as an electrical engineer 
in Glendale, Cal., before he could take the time 
to turn to what lay closest to his heart. 

Ten years ago his opportunity came and he set 
to work. It was only last year that he reached his 
goal with the completion of his last ship. He 
estimates that he worked more than 15,000 hours 
in all on the entire armada and values his ships 
at $10,000. 

With installation of the final bit of equipment 
in the last ship, Bixby was selected recently by 
Dave Elman, conductor of radio’s “Hobby Lobby” 
show to demonstrate how one of his models 
operates. He put the U.S.S. Oregon through its 
maneuvers before a nationwide audience. 

Bixby gets a lot of quiet fun out of being head 
man of his own fleet. One day a blank exploded 
unexpectedly and the wadding pierced his thumb, 
lacerating it badly. Taken to a hospital, he was 
asked the cause of his injury and replied he was 
shot. 

All shooting cases must be reported to the police 
and Bixby was duly summoned before a police 
captain. “How were you shot?” asked the officer. 

“By a gun.” 

“Where was the gun?” 

“On a battleship.” 

The captain exploded. Summoning a police- 
man, he ordered Bixby locked up until he “came 
to his senses.” At that point, the admiral thought 
he'd better explain and exhibited photographs 
of his fleet to the amazed captain, who blurted: 

“Tll be damned. You're the first man ever 
to be shot by a battleship who ever showed up at 
this police station!” 

There was the time in 1938 that Bixby was 
seized on suspicion of being a spy. He had boarded 
the U.S.S. California ... the real thing ... on 
Navy Day and was industriously measuring a gun 
turret with tape and square when he was collared. 

Hustled before the commander, he produced 
documents which convinced the officer that his 
prisoner was only a zealous hobbyist getting 
dimensions for his models, 








How to Make Your Car Last 
for the Duration! 
Read practical suggestions by MI's auto- 
mobile expert, Frederick Russell, in the 
August issue, on sale July I. 
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Repairing Damaged Valves 


[Continued from page 119] 

happens. Furthermore, the repair job is easy, 
inexpensive and permanent. Here’s how you do 
it: First, of course, you must remove the wheel 
with the crippled tire, and take the tire off the 
rim. Next, obtain a valve unit of the type used 
on the inner tubes of “balloon” bike tires. These 
valves are equipped with two oval, curved flanges 
and a nut for tightening. They cost about 25c. 
You'll also need an inner tube patch and some 
rubber cement. 

With a razor blade cut off the rubber nipple 
that held the old valve. Slit the casing over the 
hole. The slit must be a little longer than the 
width of the flange on the new valve, and be a 
clean cut through the casing. Now work the 
valve, with bottom flange attached, through the 
slit and turn it once it is inside, so it points along 
the length of the tire. Coat the whole outside 
around the valve with rubber cement. Make 
a hole in the tube patch to fit snugly over the 
valve stem and press the patch down firmly over 
the incision. Slip outer flange on and tighten nut. 

Partially inflate the tire and test for air leaks 
by holding valve section under water. If you’ve 
done a careful job there won’t be any leaks and 
you can replace the tire on the rim for keeps. 
Should a thin stream of air bubbles rise in the 
water, remove flange and patch, then apply more 
rubber cement and a new patch. If the latter is 
adhering properly, and the nut is tightened down 
hard over the flange, the repair will be airtight 
and stay that way. 








Compact Battery Charger 


[Continued from page 137] 





in two oak cradles, as shown, and anchored witha 
bar-iron loop over the top. 

The universal coupling consists of two flanges, 
each connected with a stout cowhide disk with 
bolts, two in each flange and located 90 degrees 
from the two in the opposite flange. Spacing col- 
lars are slipped over the bolts. These flanges are 
made by cutting the vee-perimeter of a 5-inch 
standard pulley. Or it may be left on to hook up 
with other machinery. Note that the flange on the 
engine shaft has a 2-in. diameter hub, with a 
stud protruding from it about %-in. This 
stud serves as a set-screw as well as a hold for 
the starting rope looped around. A taper pin 
through hub and shaft also secures the flange. 

In tests this unit has shown remarkable effi- 
ciency, a nearly “dead” battery being brought up 
to normal in better than average time and produc- 
ing a tremendous spark. At the proper charging 
speed the engine will run approximately four 
hours on about one quart of gasoline. The origi- 
nal was built for installation in an auxiliary sloop, 
and the same unit is adaptable to cabins, trailers, 
camps or uses around the shop.—Hi Sibley. 
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T LAST! 

Here is a book designed to give the aviation 
enthusiast everything he’s been asking for in 
one handy volume. FLYING MANUAL NO. 8, 
on sale for only 50 cents, is timely and in- 
formative, packed with thrilling articles and 
exciting pictures on all phases of flying from 
models to bombers. 

Included among the many outstanding fea- 
tures are complete plans and instructions for 
building a giant 55-foot two-passenger sail- 
plane. This type of ship has made more than 
400 flights, flown hundreds of miles and attained 
altitudes as high as 6,000 feet. The new FLY- 
ING MANUAL tells you how you can build it 
yourself at home! 

A complete and authoritative article on the 
Civil Air Patrol tells you how you can join 
with or without a pilot’s license, what the 
C.A.P. does, requirements, and all about it. 

Model builders will be delighted with the 
detailed plans and instructions for building a 
“Flying Wing.” This unusual model, pre- 
tested to assure perfect flight, is one of the most 
interesting designs ever offered to the model 
plane fan. Don’t miss this unusual model fea- 
ture! 

Other outstanding features include: 

“Don’t Crack Up The Ship,” in which a 
famous flying instructor explains how to make 
a safe forced landing anywhere; “Faster Than 
A Bullet,” the breath-taking story of a United 
States Army Major who flew a plane faster 
than a revolver bullet; “Sport Plane Directory;” 
“Design Your Own Model Plane;” “Aerial 
Navies Of The Future,” and many others. 

Get your copy of this fascinating and in- 


formative book today at your local newsstand, 


or clip the coupon at right. We pay postage. 
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Streamline Your Stroke 


Tap Water From Well 














[Continued from page 107] 
middle should be the limit. Now. drop the oars 
into the water just deep enough to cover the 
blades. 

The pull-through should begin the instant that 
the blades are in position for a full grip on the 
water, and should begin with your back alone, 
your arms remaining fully extended. As your 
hands come back they will approach each other 
and at the middle of the stroke they should over- 
lap, the left being commonly on top. (Fig. 7.) At 
this point you will find the pull o' your power- 
ful back muscles beginning to weakca, ior they 
are approaching the limit of their contraction. 
While they are doing their best work, however, 
they should do it alone. 

Not until your hands begin to diverge should 
you allow your arms to “break” somewhat 
sharply (Fig. 8) and exert their help, in order 
to maintain a uniform power flow into the blade 
againsi the resisting fluid. 

The blades should be just covered by the water 
and no more, and should be pulled through on a 
level and squarely at right angles to the water. 
You should pull slowly and evenly at the start, 
quickening your pull as your body nears the end 
of its backward swing. 

The pull-through is completed with the finish 
—a quick powerful jerk of the oars that brings 
your arms close to your sides (Fig. 9), thumbs 
touching your body, and the oar blades smartly 
out of the water. Your body will be slightly be- 
hind the perpendicular. It is this finish which 
gives your boat its momentum. 

As the oars leave the water, drop your wrists 
easily as shown in Fig. 10, thus rotating the oar- 
shafts and turning the blades nearly flat on the 
water, and shoot your hands out until your arms 
are straight. One hand, commonly the left, leads 
by about six inches until the oar handles have 

[Continued on page 167] 
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"He's waiting fora blackout—so he can develop some 
films!" 
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[Continued from page 136] 

of the tank fit as large a check valve as possible. 
These should allow the water to flow in but not 
out. Fit the two top openings with reducing 
bushings—one !4” and the other 34”. The *4” pipe 
should be extended by a long nipple to drop inside 
the tank to within a few inches of the bottom. 
This is the water discharge pipe. The 14” air pipe 
ends just inside the top of the tank. With coup- 
lings, fit in as long sections of pipe as can be 
handled and lower the tank vertically in the well 
so it sits upright on the well bottom. With more 
pipe and elbows, trench the pipes to a suitable 
working space in the house. As a safety factor, 
the two check intake valves may be screened to 
prevent the ingress of dirt. The tank should sit 
completely under water. 

For use in a spring or pond, the same general 
procedure should be followed except the air and 
discharge pipes are fitted into the side openings 
and the check valves into one or both ends. Sup- 
port the tank on its side if the water is shallow. 

In either case make all other openings airtight. 

Pressure is obtained by either a hand, foot or 
power air pump. In either case a check valve to 
prevent the air pressure from flowing back into 
the pump must be provided somewhere in the 
air line. As pressure is built up inside the tank the 
water is forced up the discharge pipe where it 
can be drawn off in the house or building. When 
the water is lowered in the tank, the pressure can 
be released by an air valve and water will again 
fill the tank through the check valves. 

All this is shown in the detail sketches. If a 
small power pump can be utilized you will have an 
almost ideal pressure system. As pressure builds 
up to the point where the automatic valve in the 
water line will open an electric switch, the power 
is automatically thrown off of the motor and the 
pump stops. A secondary hand switch should also 
be wired in so this operation can be handled 
manually if desired or if necessary. 

Thus your well or spring can be modernized at 
small expense and from used parts and piping 
capable of withstanding thirty or forty pounds 
pressure.—L. B. Robbins. 





TwoFaced Picture Frame 





[Continued from page 146] 
together again. Note that dowels extend close to 
finished edge, as a precautionary measure to pre- 
vent breaking. Shape to finished size. Round the 
inside edges of the prongs and carefully sand al) 
parts. Finish with three thin coats of shellac, rub- 
bing down well between coats. Cut two pieces of 
glass, being sure to cut them accurately, so that 
when assembled they will fit tightly. Spread the 
feet to insert the glass encased pictures, and slip 
on the base clip, which locks the frame securely. 
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Streamline Your Stroke 





[Continued from page 166] 
passed each other. As soon as both arms are 
straight, the body starts its forward swing, com- 
pleting the shoot or recovery. 

The oar blades must not be too flat, lest the 
water catch on their upper sides, and the rougher 
the water the more must the front edge be turned 
up. Professional oarsmen call this “feathering,” 
and its value is that it carries the blades back 
swiftly and with the least resistance. It is a dis- 
tinctly worth-while rowing accomplishment to be 
able to feather in a sweeping recovery that never 
touches the surface and yet is never half an inch 
from it. 

As soon as you reach the catch position again. 
don’t delay. Drop immediately into the next 
stroke without any additional lifting motion ex- 
cept to raise the wrists and so let the blade turn 
straight just before it cleaves the water in an 
effortless downward curve, catching strongly for 
the next pull. 

Practice the details of your stroke until all are 
merged into the steady, slow-working rhythm of 
a pumping-station engine. Rhythm is important. 
Many a skilled oarsman has improved his stroke 
by humming an accompaniment to himself. Some- 
thing in three-four time, or waltz rhythm, is best. 

When your new stroke has become more or 
less second-nature, you can turn your attention 
to improving your grip on the oars. This will 
consist in loosening it up into something ap- 
proaching Fig. 11. The second and third joints of 
the fingers should be curled round the handle, 
with the last joint of the thumb resting against 
the end of it. Fingers, instead of touching, should 
be kept well apart. You will find that such a grasp 
gives you far greater control over the oar than the 
fatiguing grip in common use. The skin of your 
hand will also keep drier and cooler, and thus 
be less likely to blister. 

When the water is smooth and there is no strong 
wind and no current to row against, a long. steady 
stroke is best. When the water is rough. or you are 
rowing against the current, or the wind is heavy, 
a short quick stroke produces better headway. 





THE JAPS SAY... 


“The nations of the world will come 
to look on our emperor as the great ruler 
of all nations!”’°—Lord Hotta, former Jap 
Premier. 


AMERICANS SAY... 


Poor old Lord Hotta! He didn’t know 
that there isn’t an American alive who 
would acknowledge a Jap as his master. 

Would vou? Then get after those War 
Bonds and War Stamps! 
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SMOOTH-ON SEALS CRACKS, 
STOPS LEAKS, TIGHTENS 
LOOSE PARTS... QUICKLY 


Anyone can easily make lasting repairs 
with SMOOTH-ON. Leaks in pipes, fur- 
naces, radiators and boilers cost only a 
few cents to fix the SMOOTH-ON way. 
Loose screws, handle Ss, casters and knobs 
can be made tight and permanently 
serviceable in a jitty with SMOOTHI-ON, 
You can use SMOQOTTI-ON tor many 
repairs on your car, too. The war makes 
replacement of worn, leaky or broken 
parts difficult if not impossible. Do as 
experienced repair men and mechanics 
have done since 1895 .. . keep a can of 
SMOOTH-ON handy. Buy SMOOTH- 
ON in 134-0z., 7-oz., 1-lb. or 5-lb. cans 
at vour hardware store or if necessary, 
from us, 


MAIL THIS COUPON ... GET THIS 


FREE BOOK 


10-Page Handbool ith 170 illustrations 


shows how to save money by using 

SMOOTH-ON to make quick, lasting 

repairs Your copy mailed FREE if 
end this ¢ 


ee eee ee eee eee oe oe oe 
Smooth-On Manufacturing Co., Dept, 69 

eo 570 Communipaw Ave., 

Jersey City, N. J 
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Making Plastic Models 





[Continued from page 110] 


Blocks No. 1, No. 3 and No. 4 remain together. A 
coat of shellac and several heavy coats of wax 
are put on the shaped surfaces. Fasten cleats on 
the flat sides of all three parts of the body so that 
they may be held in a vise. 

Tear the cloth into convenient strips between 
1%” and 34” wide. Then mix up a small quantity 
of cold resin glue. Don’t mix too much because 
what isn’t used must be discarded. 

The first ply should run across the mould. The 
cloth strip is first glued to the under or flat side 
of the mould. It is then stretched over the mould 
and glue is brushed on top of it. When the other 

[Continued on page 169] 





Correct Answers to Quiz on Page 78: 


. False. The Momsen luhg is used in escaping 
from submarines. 


2. True. 

3. False. Haycocks are small piles of hay. 

4. True. The term “clinker built" applies to lap- 
streak boat construction. 

5. False. The term “prop wash" is applied to 
the propeller slipstream. 

6. True. 

7. False. Prestidigitators are persons skilled at 
sleight of hand. 

8. True. 

9. False. Scallions are vegetables. 

10. True. 

Il. True. 

12. True. 

13. True. 

14. False. Such snakes are more common in the 
South. 

15. True. 

16. True. 

17. True. 


18. False. They lay their eggs on the sea beaches 
in the moonlight during June and July. 
19. False. 
20. True. 
21. False. A rhododendron is a plant. 
22. False. They have traveled over 70 m. p. h. 
without tracks. 
23. True. 
24. True. 
25. False. A lubber line is a stationary line on a 
cormtpass. 
Attention, M/ Readers! 
We will pay $1 for each true-false statement 
which we find acceptable. Statements will not be 
acknowledged or returned. Address the Quiz 
Editor, MECHANIX ILLUSTRATED, 150! Broad- 
way, New York City. 
Checks have been sent to the following: Donald 
Sellwood, Toronto, Ont., Canada; Dan Papala, 
Cudahy, Wisconsin; Louis Korosy, Bronx, N. Y.; 
Mrs. G. R. Seeley, Emmet, Idaho; Frank Duffey, 
Milwaukee, Wis.; Mrs. Barrach, Hazel Park, Mich.; 
C. King, Chicago, Ill; Lena W. Greenbacker, 
Middlefield, Conn.; Gordon Robertson, Norwood, 
Ohio. 





Lillipuppets 





[Continued from page 141] 

your finger tips. Spread more on so _ that 
the parts look smooth and do not show the 
formation of the coils of wire underneath. Shape 
the head with special care. You will probably 
put on about three layers to make it look 
right. While the plastic wood is still soft, pinch 
out a pair of ears, also a nose and chin. Push 
in for the eye-sockets. Later you can remodel 
with a pen knife (Fig. 4), but no great detail 
is necessary. 

Do not be afraid of having plastic wood get 
over the joints. You want them covered as much 
as possible as long as they work freely. Before 
the plastic wood hardens, work all the joints, 
This will keep any from setting within the loops, 
Make sure the head can nod, also turn in each 
direction. The arm and shoulder joints should 
work freely in all directions. The hip joints 
should be set so that the legs can be drawn up 
almost to the stomach. However, upper legs 
should not be able to bend very far backwards. 
In the same way, bend the knees just as you bend 
your own, but let some plastic wood stay in front 
so that knees cannot bend the wrong way. Now 
you can shape your Lillipuppets as you wish them 
to be, thin or fat. Later you can make your char- 
acters short or tall by varying the length of the 
parts, but stick to the suggested dimensions at 
first. 

After you have your Lillipuppets smoothly 
covered with plastic wood, and all joints working 
properly, put them aside for a few hours so the 
plastic wood will harden thoroughly. Then you 
can make any corrections or additions you wish, 
Add on plastic wood wherever desired, or pare 
it away with a sharp knife, avoiding paring down 
to where the wire coils will show through. For a 
female character you may model on hair in 
various styles, also form bodily characteristics. 
You can model clothes right onto your characters, 
always being sure that the joints still work freely. 
With your knife, fix up the face, also shape the 
hands and feet a bit. Again, too much detail 
is not necessary. 

When you are satisfied with your figures, and 
all the plastic wood is quite hard, you are ready 
to paint (Fig. 5). You can use watercolors or 
artists’ oils. The first is easier, but the latter 
gives stronger color effects. If you have modelled 
on the clothes, then paint them as you wish. 
Otherwise, after the paint is dry you are ready 
to dress the figures. A bit of ribbon can be 
sewed around or glued direct to the body, but 
again be sure that nothing interferes with the free 
action of the joints. 











This concludes the first of three articles on Lilli- 
puppets. Next month we will take up the stringing 
and manipulation of the tiny marionettes. 
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Making Plastic Models 


[Continued from page 168] 
side is reached, the strip is again glued to the 
underside. 

After the first ply is thoroughly set, apply the 
second ply lengthwise. In this case, glue is put 
under the strip, as it is laid down. Do about two 
or three inches at a time and brush the strip down 
well. This, and all succeeding plies are not 
anchored to the undersides of the mould, as was 
the first ply. 

The next two plies are put on diagonally, 
at right angles to each other. 

The fifth and final ply is put on lengthwise. 
Five plies give a thickness of about ;';”. This is 
quite strong enough, but if more strength is de- 
sired, add more plies. The body should be allowed 
to cure for several days on the mould. It is then 
sanded and smoothed up, as was with the boat. 

Let the body cure for several more days and 
then remove it from the mould by cutting the 
first ply at the corners with a chisel or sharp 
knife. (It may be necessary to unscrew blocks 
No. 1 and No. 3 and pry a bit with a knife blade 
if you didn’t wax well.) 

The chassis is a piece of 12” board. It is shaped 
to fit into the body at the seam. Holes are cut in 
it for the motor, fly-wheel and gears. Put these 
in place and install the wiring before the body 
is put on. The axles must be put on after the body 
is in place. 

When the chassis is completed, glue on the bot- 
tcm part of the body. (The part that was made on 
block No. 5. If brads are used to hold it while the 
giue sets, be sure to drill holes for them.) 

Next, glue on the upper half of the body (found 
on blocks No. 1, No. 3 and No. 4). 

While these are drying, carve a headrest from 

block of balsa and glue it in place. Make sup- 
ports for the hood, too. They should be strips of 
wood about 16”x14"x1”. Six are required. Two are 
glued under the top of the cowl to support the 
hood, and one is glued diagonally across each 
corner. Hooks for rubber bands that hold the hood 
on are bent from pins and glued in place. Drill 
hx x s for the axles; be sure they turn easily. 

Now paint the car. If you put on a good coat of 
glue after you sanded, one coat should be enough. 
When the paint dries, make a radiator grill out 
of ';” balsa or sheet aluminum. 

A plate for the running line is made, too. Screw 
it securely into the chassis. It should be just a 
little forward of the center of mass. 

The final step is putting on the axles and the 
wheels. 

Many more designs are made possible with this 
type of construction than have been practical 
heretofore. In this article we have described a 
simple, typical model. However, don’t let that 
deter you. By all means, design your own car. 
Put into it all your pet ideas and notions. 
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Only indian has Spring Frame's flight-smooth riding, easier 
handling, faster getoway, surer control. See your Indian dealer 







for some swell ‘buys’ in reconditioned machines. 


ASK YOUR DEALER FoR FREE sooxter * 


Jam-packed with ideas to help you get more out 
of any make of motorcycle. Ask your local Indian 
dealer for a free copy, and Indian literature. 


INDIAN MOTOCYCLE CO.. SPRINGFIELD, MASS. 
"Powerful Vision—8 Mile Range 


BINOCULARS 


20 Days Free Trial 7 
Postpaid or C.0.D. s4. 5 
lens 


Scientifically ground, powerful 

give clear vision equal to 110 yds. at 1000 
yds. distance! Adjustable for all distances 
and eye widths. Linoculars come with 
handsome case and straps. GUARANTEED. 
If not satisfic lays free trial money refunded, American 
Binocular Co., 339° Ss. Halsted, Dept. F-559, Chicago. 


FULL SIZE CUT-TO-SHAPE BOAT PATTERNS 
Also Blueprints and 
Complete Specifications 


J \ Newest designs by Naval archi- 

, =: tects. Popular cruisers, runabouts, 

sloops, outboard boats, sailing 

oe canoes, etc. 8-38 ft. Easily built. 

Knock-Down Boat Frames. Rush 

1%¢ (coin) for latest illust. catalog. Send $1 for “HOW TO 
BUILD BOATS,” book postpaid. 

Cleveland Boat Blueprint Co., Station A A-23, Cleveland, o. 


How to make your 
workshop pay dividends 


Learn how you can build up 
a@ profitable spare or full-time 
business in your own home. This 
new book “How to Make Money 
) in Woodworking’ is crammed 
with practical tested ideas, plans, 
and suggestions, Tells you ‘exactly 
what to make, how to make 
and how to sell it. Describes plans 
that have work for others. 
Woodworking, the new way, is 
light, pleasant, and profitable. 
Send only 10c and complete book 
will be mailed postpaid. Satis- 
faction guaranteed or money re- 
funded. weaiee x 
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Jap Bomber’s 2 Rudders 
Are Out Of Prop Wash 


93-HEBM-MR 
Heovy Bomber 








Speed 135 to |70mph 














HIS Japanese bomber, suited only to 

bombing weakly defended points, was first 
put in production in 1933. Its maximum load 
of 1,600 pounds is small by comparison to 
more modern ships, but is extremely deadly 
when made up of incendiaries. Fire bombs of 
many types have come into wide use in the 
present war, and due to their light weight, 
can be carried in great numbers by craft that 
might well be considered obsolete for other 
types of work. It is interesting to note that 
the twin rydders on this ship are not placed 
in such positions that they can take advantage 
of the propeller wash. Twin ruddered Ger- 
man and other Axis planes almost invariably 
place the rudders in the propeller wash. 
Allied planes of similar design also take ad- 
vantage of the added control effect. It is 
interesting also that the Japanese ships have 
unusually ‘small control surfaces. 
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Victory Garden Work Kit 





[Continued from page 127] 

the point at which this piece is inserted and the 
design and size of the handle. The front and back 
cross pieces are the same length as the sides, 13”, 
and as in the first box one of them 2” wide and 
the top edge is shaped to match the slope of the 
sides while the other is 3” in width. In making 
both the sides and ends a rabbet 14°x'4” is cut 
at the bottom inside edge of each piece, to receive 
a piece of 44” plywood. 

This plywood piece is cut to fit and nailed in 
place, forming a bottom for the whole box. The top 
piece is shaped as shown in the drawing and is 
1314x814” of 34” stock. Again, if a saw is not avail- 
able to cut the curved lines a 1” bit can be used to 
bore a hole through the top at the proper point and 
a bench saw or band saw can be used to cut a 
straight line to it at each side. You will note that 
this lid pivots on two dowels which are inserted 
through holes at the back of the handle and glued 
in place. The back edge of the top is carefully 
rounded so that the lid will raise and lower easily 
without binding. When carefully fitted and sanded 
the box is ready for finishing. 

These boxes can be finished with two coats of a 
good grade of clear varnish, using a shellac sealer 
coat first, or two coats of good outside paint can 
be used over a priming coat. In any event, be 
sure that the boxes are well protected with good 
materials properly applied. After the finish has 
dried, the pad is put on the top. A sponge rubber 
bath mat from the ten cent store is excellent and 
can be cemented to the top with the rubber cement 
used in applying tire patches. If such a pad is 
not available a cushion can be built up on the seat 
and covered with black oilcloth and this will be 
found just about as satisfactory. 

A real dirt farmer might snort at one of these 
contraptions, probably would, but for the ama- 
teur gardener they are practical and not unat- 
tractive. Contrary Mary might never have become 
so irritated as to make those derogatory remarks 
about the petunia if she had possessed one of these 
handy little tricks. 








Jig Saw Is Lathe Accessory 


[Continued from page 131] 





bears on the pin through the lower blade holder, 
A thumb screw holds the blade in place at the 
top end of the holder. A Similar arrangement 
holds the upper end of the blade in the spring- 
return holder. 

The entire saw can usually be built for around 
$5. For best results it should run at about 2,000 
strokes per minute. If a blade breaks, the motion 
of the blade operating mechanism immediately 
stops, as the lower blade holder drops down, and 
the spring-return holder moves up and stays 
there. 

The saw can be set up or removed from the 
lathe in about five minutes. 
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Darkroom Cabinet 


[Continued from page 99] 
following this, put the back of the cabinet in place. 

The latter is cut from 14-inch plywood and is 25 
inches high and 29 inches long. The back is held 
in place by nails driven into the corner post, only 
after you have made sure that the length just 
runs the distance from the outer edge of one 
corner post to the other. When the edges match 
perfectly, nail the piece in place using finishing 
nails 114 inches long and spacing the nails about an 
inch apart. 

When this is finished, erect the plywood panel 
which forms the top of the changing compart- 
ments. The panel is cut to fit snugly between the 
wall erected at the left corner post and the wall 
dividing the shelf. When the top of the compart- 
ment is in place, fasten strips of the 12x!2-inch 
pine moulding in place along all the joints, taking 
care that the strips fit properly. Also run a 12x12- 
inch strip along the front of the shelf, fastening it 
in place 14 inch away from the front edge of the 
shelf. Then cut a piece of 12x1!5-inch strip to fit 
across the top of the compartment and nail it in 
place 14 inch from the outer edge of the top panel. 

The best procedure is to cut these strips slightly 
longer than they should be and then sand-paper 
the ends until they form a tight fit. The changing 
compartment will then appear as in the illustra- 
tion at the bottom of page 98. 

Now, erect a similar compartment at the other 
end of the top shelf to hold enlarging paper. Small 
shelves, an inch apart, will enable you to keep 
ve vious contrasts and surfaces on each level and 
prevent their becoming mixed. A door fastened 
with hinges to the front corner post at the right 
will enable you to gain easy access to your paper 
supply. A bird-cage spring fastened to the back 

[Continued on page 173] 
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I always go around the corner on two wheels—it saves 


the other two tires!" 


When Answering Adverti ts, Please 





Mention ME 


SOUTH BEND 
TURRET LATHES 





Modern in design, built with extreme precision, 
South Bend Turret Lathes are fast—accurate— 
versatile. They have the speed, power and rigidity 
for efficient quantity production of duplicate 
parts without sacrificing the precision or high 
quality finish usually considered possible only in 
the machining of small lots. 

The No. 2-H has a swing of 1614”, a spindle 
bore of 13¢”, and a 1” maximum collet capacity. 
Write for Bulletin 67-T for full information. 


SOUTH BEND LATHE WORKS 


269 E. Madison Street, South Bend, Indiana 
35 Years 


Lathe Builders for 








Print YourOwn 


Cards, Stationery, Advertising, 
labels, circulars, photo and movie 
titles, church work, tags, ete. Save 
money. Sold direct from factory 
only. Junior outfit nior out- 
fits $17.38 up. Do ~~ — raised 
printing like engraving with any 







for Others, Good Profit 
> print shop. Easy 
Write for free catalog 
of outhts and all details. 


Eaton, ba. a4, Meriden, Gusto 





Thousands of motorists today are 
conserving rubber and gasoline 
through wise use of their Hull 
Streamline Auto Compasses. Driv- 
ing by compass saves the needless 
wear and tear of wasted miles. 


HULL MANUFACTURING CO. P. 0. Box 246-X7, Warren, Ohio 














Always write your name and full address 
clearly when answering advertisements. 














BIG MONEY BUILDING MEAD’S 


New Portable OUTBOARD 
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_ IN A FEW DAYS AT HOME! 

_ Build this light 50 Ib. tough, durable, 

seaworthy, Portable Outboard Ki-Yak! Take 

ba po gg Hd by hand or car. Safe, dependable, 

More speed per horsepower, more miles 

“ME. AD'S wavieeted Metal-ribbed, cut-to- 

it « cnatractic m Kit pearausces successful assembly 

q y 1 ; bead 69 Ib. OK-4 uses oars, sail, motors, 
o hep. « “ ete dile-sail me oasis from 20 Ibs, to 45 Ibs: 
Ki-Yak! Write for FREE 


low Factory-to-You-Prices 
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MEAD GLIDERS, Se hare Se, 


Dept. M-72 
hicago, Ss. A. 
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Case Hardening In Colors 





[Continued from page 129] 


steady motion, keeping it moving all the time. 

While quenching, the solution must be kept 
moderately agitated by an air jet in bottom of 
can; not too much pressure—just sufficient to keep 
entire solution bubbling throughout, as this is 
what produces the beautiful mottled color effect. 

There should be no scale formed on the work— 
and there won’t be any if the work is heated on 
a brick as suggested. Holding it in the air in an 
unshielded flame is almost sure to produce scale 
and so spoil the job. Adjust the blowtorch for a 
strong, blue flame with plenty of pressure. An 
acetylene welding torch may be used for quick 
action, provided only the long blue flame is used, 
with the “feather” or welding flame held at least 
six inches from the work. 

For a quantity of small parts, it is faster and 
more convenient to heat them directly in a cyanide 
pot—any small castiron pot of about one pint 
capacity, using sufficient cyanide to cover them 
when melted. This may be heated over a plumber’s 
gasoline blast furnace, augmented by a blowtorch 
flame directed into and around the pot (Fig. 6) 
but remember, the work must be brought to a 
bright red or red-orange heat, Larger parts are 
best handled in a small gas muffle furnace of 
about one cubic foot internal capacity, using pieces 
of firebrick to hold the work off the bottom of 
furnace, and using an old iron spoon to cover 
them with the powdered cyanide. 

Don’t use tongs for handling the work, as the 
jaws will leave unsightly marks when quenching. 
Attach suitable lengths of plain iron wire, un- 
tinned (baling wire is excellent), loosely to the 
parts. Screws and other very small parts are best 
held in a small wire strainer surrounded by bricks 


on three sides, Figure 5, and strainer and all may | 


be dipped into the solution. 

In small shops where an air compressor is not 
available, a sufficient jet of air for the purpose 
may be had from an old inner tube, well inflated 
and connected by a length of rubber tubing with 
a common fountain syringe clamp as a shutoff 
valve; Figure 3. For the experimenter and home- 
shop worker, a husky lungful of air blown steadily 
through a piece of tubing, is ample, as the air is 
required for only the few seconds while the tube 
is cooling. From two to five pounds pressure is 
usually sufficient for any work, depending on the 
quantity of quenching solution used. 

CAUTION WHEN USING CYANIDE! Cyanide 
of Potassium is one of the deadliest and fastest 
working of all poisons—capable of causing instant 
death—yet perfectly safe to use when proper pre- 
cautions are observed. A commonly used carburiz- 
ing agent in thousands of shops, it succeeds, by 
the method herein described, the former compli- 
cated and costly methods of color hardening by 
means of charred leather. Moreover, when care- 
fully handled, it is no more dangerous to use than 
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several commercial hardening compounds, which 
contain large proportions of cyanide—though gen- 
erally more effective than any of them. 

Chemically pure cyanide, obtainable at drug 
stores, is far too costly for shop purposes, and no 
better than the cheap industrial grade, which is 
handled by machinists’ supply houses, either in 
coarse powdered form, or in lumps the size and 
shape of bantam’s eggs. These “eggs” are suitable 
for melting down in a cyanide pot; but when nec- 
essary to pour the cyanide over the work, they 
must be pulverized. Wrap them in several thick- 
nesses of muslin, and crush with a hammer, and 
wash your hands when through handling. 

A cyanide “egg” dropped into hydrochloric acid 
forms the lethal gas used for executions in many 
states; and even in water, forms a similar deadly 
gas, though more slowly. Conceivably, the fumes 
from melted cyanide, in a close room, could prove 
dangerous if not deadly—though I've never heard 
of an accident from this source. However, com- 
mon prudence dictates that the following precau- 
tions be observed: 

When hardening with cyanide, have ample 
ventilation, with a fan blowing the air away from 
the operator, toward an open window. 

Avoid leaning over the melting cyanide or the 
quenching pot; or inhaling any fumes. 

Avoid getting bits of cyanide on the hands, and 
do not rub the eyes, nose or mouth while using, 

Wash the hands thoroughly, then wash the face, 
when through using. 

Finally, keep the supply of cyanide in a friction 
top can with a flaming red POISON label promi- 
nently displayed, and keep it out of reach of 
children or casual visitors. 

Cyanide is too useful and valuable a chemical 
in industry to be overlooked . . . and actually it 
is no more dangerous, when properly handled, 
than many soldering acids, pickling and plating 
solutions, and other compounds in everyday use. 
Even your old faithful blowtorch could cause 
death if you were fool enough to lean over it and 
inhale the flame! 





Show Your Colors For Fourth 


[Continued from page 139] 
in; two being 3%” long and two 3” long. 

Paint them all with shiny enamel; colors are 
suggested in the squared illustration. An electric 
fan placed near the holder, but concealed from 
direct view, can produce an additional effect by 
blowing the flags. 

If the holder is to be placed on a glass or polished 
surface, rubber headed tacks or a felt pad may 
be added to the under side of the base to pre- 
vent the wood from marring the finish under it. 
The units may be used in groups where a large 
space is to be decorated.—R, L. Fairall. 
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Darkroom Cabinet 


[Continued from page 171] 
corner post at the right and to a piece of wire on 
the inside of the door near the hinges will slam 
the paper compartment closed the moment you 
release the door. 
Following this, put the outer side walls of the 











vow out Real Engine Value 
6- The G.H.Q. is a minia- 


ture gasoline engine that 
really operates. Over 
15,000 sold in the last year. 60,000 in 
use today. Now is your chance to 














cabinet in place. These pieces are cut 25 inches buy the New Improved 1942 model \ h. p. kit for 
high and 17 inches wide. Fasten the sides in place, only $6.95. Absolutely complete with COIL, 
as before, with brads driven about an inch apart. CONDENSER, plug, gas tank, simple illus- 


Now, cut the plywood panels for the door, which trated instructions, etc. 
is made in two sections and is hinged to the corner For MODEL BOATS, PLANES, CARS, Ete. 
posts at each end. A small door-catch will hold All Parts Finished and Guaranteed 
the doors together. ONLY A SCREWDRIVER NEEDED 

At this point, it is well to cut the panel that AVERAGE ASSEMBLY TIME 39 MINUTES 
forms the front of the changin box. This piece F Send for free circular or 6c for circular and loose 
is cut so that it fits exactly into - te opening of the ree: Pwo” ee 
changing compartment. It is held in place by four . 
small. sliding belie. Before you oan the sliding |_ SEND ONLY $1.00— Shipped Collect C.0.D. Same Day | 
bolts in place, cut the two holes in the panel to 
which the lightproof sleeves will be fastened. 
These holes are 5 inches in diameter and are cut 


so that the centers are 12 inches apart. 
The Poveda ae teed black rubberized cloth A MA Z N G N E Lad = )8) O K 
folded over double and are turned over when the rele) EXPERIMENTS 
ma) WITH MAGNETS! 


ends are seamed together. You will need four 
pieces of cloth 12 inches wide and 20 inches long. i. 
7 AMAZE YOURFRIENDS, EN ERTAIN YOURSEL 
Imagine making a steel magnet float— 


The sleeves are fastened to the plywood door in 
the following manner: actually a piece of steel suspended in air 











GHQ MOTORS, Dept A, 40 East 2!st St., New York, N. Y. 





























The sleeves are allowed to project 142 inches / as if by magic. You can do this and many 

i y other fascinating experiments with the set 

from the back of the panel and are then glued in f BIG of Alnico bar magnets and Big 3500 word, 
. J P . ° 60 illustration Experimental Magnet Man- , 

place with any good mucilage. Following this, cut BOOK. I NCTEER 21. Book also includes treatise on physical 

two cardboard disks 8 inches in diameter, and .in and magnetic properties of Alnico: mag- 

; 2 ALNICO is¥.W-9 netic steel, Booklet and 2m ~+ my) .: 

the center of each cardboard disk, cut a 6-inch cluded in kit for only 75¢ postpaid; or 5e 

. P MAGNETS for circular All orders filed promptly. 

hole. Place the resulting rings over the sleeves No C. O. D.’s. Money back if not satisfied, 

rf) Td5 Order Today! Now! Supply limited. 





nn htm ienrunme remem S22 terry SALES COMPANY | 
disks in place with small carpet tacks. The sleeves TERRY SALES COMPANY 

= ~ - Central Sta. P. O. Box 1676 Dept. C Toledo, O. 
are held tight around the operator’s arms with 
Build Models the Men in the Air Force Build 












rubber bands. 
at 
The final steps consist of putting the top of the CLEVELAND V, SCALE WAR MODELS 
: " : Brand New! °& 2834” Lock. Hudson Bomber, Kit SF.95.--$7-50 
cabinet in place and fastening four casters to the | jooon toc ° sof, Manner“ Hurricane,” Rit, SF-78.---~ $3.00 
° : . %" oc! noes P-3% ight- 
bottom of the cabinet. The top is cut so that it fits penne Kit SF-65 eee Lo \ 
. = omahaw 4 -- 
flush with the outside edge of the framework and tie Skyrocket, Kit SP-75....$3.50 
is then nailed in place. Following this, turn the 2414” ne ttessersenmite "iE 10,o ee 


L: t 
cabinet over and fasten the casters to the corner | 2512” Airacobra, Kit SF-76----$3.00 4n x ‘ts absolutely come 
posts of the framework. Stain or paint the outside | [$i9ge*t,$2,00 Plane in u. s. $7 9g fiver. - Send’ S¢ "tor intest 
to suit your personal tastes. TAND MODEL & SUPPLY CO. INC., 4508063 Lorain Ave.,Cleveland, Obie 
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Now You Can Fly Straight Up! 


Motorize Your Bike 





[Continued from page 67] 

And when Sikorsky speaks of big planes he 
speaks with ample knowledge, for as early as 
1913 he had already built what was then the 
largest airplane in the world. Since that time his 
giant multi-motored airliners have gained inter- 
national fame for their speed and luxury. Among 
his foremost designs are the giant 4-motored 
flying boats and amphibians that bear his name, 
and that have contributed so much to the safety 
and comfort of aerial transportation, 

Born in Kiev, Russia, Mr. Sikorsky came to the 
United States 22 years ago, and since that time has 
produced many of the nation’s greatest aircraft 
for both war and peace. It is not surprising that 
he should now add the first wholly successful 
true helicopter to his long record of achievement. 
He feels that this one will have its greatest 
possibilities in time of peace, although its useful- 
ness in war is also apparent. Among the military 
possibilities for the helicopter are liason work, 
rescue work on land or at sea, observation, sub- 
marine spotting, and the rendering of quick 
medical assistance. 

To fully appreciate its possibilities under all 
circumstances it is only necessary to tell a few 
of the things it has already done. With Mr. 

[Continued on page 175] 





BUILD FROM BLUEPRINTS! 


If you're planning to build a model, boat, motor 
bike, etc., you'll find the work greatly facilitated 
and the chances of mistakes reduced by using 
large-scale blueprints. The plans listed below 
are genuine professional-type blueprints on heavy, 
durable paper. Order by number, enclosing check 
or money order and address FAWCETT PUBLI- 
CATIONS, INC., GREENWICH, CONN. Cano- 
dian orders not accepted. 
Motor Bicycle and Sidecar (described in this 
issue)... $1.00, No. H-82 
Model "'T" Class Submarine [in this issue) 
actheaiaian nuaren ...$1.50, No. 336 
"Little Mae Too." Moth Class sailboat, I! ft. 
Sane $2.00, No. 983 
"Flying Fisherman," 12 ft. plywood outboard run- 
about (non-taxable boat) $1.50, No. 967 
“Nor'wester,” Alaskan kayak 15°6” long 

ibdetiende ....$0.75, No. 966 
"Poco Dinero,” Hanna designed auxiliary sloop, 
20 ft. overall $4.00, No. 975 
Model PT torpedo boat. 26-in. action scale 
model of the famous Navy patrol boats. Pow- 
ered with midget gas engine $2.50, No. 330 
MI Farm Tractor. Build an efficient tractor from 
scrap parts. Will pull two-bottom plow............. 
sae $1.50, No. H-8! 
"Yellow Jacket," guide-line flying model air- 
plane; gas engine $1.50, No. 329 

‘All blueprints sent postpaid 
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[Continued from page 117] 

are based on the use of a Briggs-Stratton 14 h.p. 
washing machine motor and minor changes may 
be required for other types of motors if used, 
In any case the amount should be built up and 
welded into the general shape and size indicated 
in the drawings. It is bolted to the upper rear 
forks and supported from the lower forks by 
two pipe braces. 

The clutch lever, which operates the idler pulley 
already mentioned, is mounted on the bike frame 
as shown. A simple quadrant cut from sheet 
metal to the general shape given in the detail 
sketch, Fig. 4, is used to hold the clutch lever in 
the required positions. Both lever and clutch 
rod are made from old auto brake rod and, 
incidentally, if you are thinking of building one 
of these “jeeps” it would be wise to get the parts 
soon—auto junk yards are on the way out and 
may soon be only a sweet memory. 

The throttle is handled in a neat manner. As 
shown in the detail sketch, see Fig. 4 again, a 
simple twist control is made by bending a sheet 
metal sleeve round the right handlebar and then 
forcing the rubber grip over this sleeve. The 
sleeve itself is held in place by means of a small 
lip which is bent into a slot sawed into the bar. 
A further projection on the sleeve is bent up and 
acts as a lever which is connected to the throttle 
wire as shown. The actual throttle wire can be 
made from an old car choke wire of the flexible 
type. 

The spark control, not indicated in the drawings 
can be arranged to suit, either on the handle bars 
or on the bike frame itself. 

The belt tensioner as shown in the detail sketch, 
Fig. 4, is quite simple. Since on this type of 
conversion the tensioner is applied to the outer 
surface of the belt, a flat surfaced pulley is re- 
quired. On Pitlick’s conversion a Ford V 8 
clutch pilot bearing is used for the pulley and any 
similar bearing will do for your job. The tensioner 
on this job is hinged to the stud which ordinarily 
holds the starting pedal on the Briggs-Stratton 
motor. If other types of engines are employed 
the hinging of this tensioner will have to be 
worked out individually, but it is a small matter 
in any case. 

A coil spring should be attached to the tensioner 
arm and run to the motor frame so that there will 
always be a slight tightening action on the belt 
when the clutch lever is not in neutral position, 
or, pulled way back as shown in the detail sketch 
of this member. 

The exhaust extension can be run down the fork 
frame as shown or a muffler may be added. In 


fact in some states it may be compulsory to adda | 


muffler though on small motors such as are under 
consideration here a long pipe is generally sufe 
ficient to take the racket down a peg or So. 

On this type of conversion no changes whatso- 


[Continued on page 176] 
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Now You Can Fly Straight Up! 


[Continued from page 174] 
Sikorsky himself at the controls, the helicopter 
early in its career, broke the world’s endurance 
record for ships of its type. And it must be re- 
membered that it was the first successful single 
main rotor helicopter in the world. 

Since then it has performed all sorts of hitherto 
impossible feats. On one occasion it hovered 
motionless in the air a few feet above the ground 
while an attendant removed one of its landing 
wheels. It remained in the air over the same spot 
while photographs were taken, then the wheel 
was replaced for the landing. At other times 
packages have been placed aboard by assistants 
on the ground while the ship “parked” in the air 
close to the ground. It has landed and taken off 
vertically in tiny spaces hemmed in on all sides 
by trees and obstructions, places where no other 
aircraft in the world could possibly have operated. 

It can’t stall or spin under any conditions, and 
so would provide an unparalleled factor of safety 
in the hands of a non-professional flyer, and it 
can be handled easily and safely even if the 
engine stops in the air. It travels in any direction 
simply by “tilting” it with the controls, and it 
can climb or descend either vertically or on the 
slanted course common to conventional aircraft— 
all by a few simple movements of the throttle and 
controls, 
~It does all these things with the power provided 
by an ordinary airplane motor developing the 
same amount of power as the motors in the private 
ships that fly over your house every day, about 
the same power that drives many a family car— 
90 horsepower. 

Its designer flies it in a business suit and a felt 
hat, and although he sits in an open cockpit 
directly below the rotor that carries the ship 
straight up into the sky, his hat never blows off. 
There’s no trick to the hat, but the wind blows 
downward in a helicopter. And that’s just one 
more advantage it has over the roadsters we've 
been driving around for the past quarter century. 
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THOMPSON 
BOATS with 
Full Length Spray Rails 


Keep passengers perfectly 
dry —even at high speeds. 
Catalog also shows today’s 
seven most popular models of 
sailboats. Two big factories. 
Prompt shipment. 
w . CATALOG FREE e 
rit you State kind 
boat in which you are interested. Light “*Car-Top" Boat 
THOMPSON BROS.E BOAT MFG. CO. (|) 


230 A ( Write 130 a mn 
PESHTIGO, Wis. either cin sos) Y. 


Canoes $75 and up 





Rowboats $48 and up 





Outboards $48 and up 














“No! | wasn't good enough until you couldn't get any 
more tires!" 





FREE TRAILER PARTS CATALOG 


We'll save you money on — axles, springs, 
wheels, couplers, windows, sinks, water pumps, 
brakes, retrigerators, beds, lamps, inside and 
out, 6V lamps, furniture, jacks—e verything. 
Special discount to mfrs. ATi N 
TRAILER EQUIPMENT CO. Largest and 
Building Instruction yua 100 most complete trailer builders supply house 
in the United States. Successors to Kar-A-Van Industries, Inc., 
Oept, M, 719 N, 7th St., Milwaukee, Wis. 
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Motorize Your Bike 





[Continued from page 174] 


ever are required on the bike frame, but it is well 
to go over the whole bike before installing even 
the lightest motor. An article on bike condition- 
ing, “Back to the Bike” appeared in the May issue 
of Mecuanix ILLUSTRATED, and we advise the pros- 
pective builder to peruse this carefully before 
hitching a Ford V 8 to his bike. A front wheel 
brake is a thoroughly good idea too, but not 
essential. 

The drive pulley as originated by Mr. Pitlick is 
used on both types of conversions. It is most 
ingenious and not hard to install. The pulley 
itself is turned from curly maple or any similar 
hard wood and, for general purposes, should be 
about twelve inches in diameter. In hilly districts 
a larger pulley may be advisable but the diameter 
given is sufficient for motors of one half horse 
power in average terrain. The motor pulley 
should be metal and not more than 11% inches in 
diameter if the 12-inch drive pulley is used. 

Turn the drive pulley as shown and groove it 
for a standard half inch belt. To install the pulley 
first remove the rear wheel from the bike and 
take off the tire. Then, using a steel punch, inset 
the rim at the four points of attachment so that 
the bolts will not tend to project into the tire. 
Details of this and the whole pulley assembly are 
shown in the detail, Fig. 6. The pulley brackets 
are made from half inch iron or steel strap. Actual 
dimensions are dependent on the diameter of the 
wheel used but in any case these braces should 
be bent and cut so that they come to within one- 
half inch of the rim. Tightening the bolts at each 
brace results in the pulley occupying a centered 
suspended position, and imposes a minimum load 
on the spokes against which it rests but is in no 
way directly connected. 

This about completes the conversion. The in- 
board type of mount as shown in Fig. 2 and other 
sketches is substantially the same but is built 
into a girl’s type bike and affords better stability 
and all round balance. 

The same drive pulley is employed and the 
same general type of belt tensioner though in this 
case, with the tensioner acting on the inner sur- 
face of the belt, a standard 114 inch vee pulley 
is used for the idler pulley. 

The motor should be bolted down to the angle 
iron motor frame on short pieces of valve spring 
for best and smoothest performance. The mount 
itself is cut out as shown in the detail, Fig. 7, but 
actual length and cutting will depend on the 
motor employed as well as the bike frame itself. 
The motor mount is clamped to the frame and 
affords a solid platform without the necessity of 





BUILD FROM BLUEPRINTS! 
See special list of craft blueprints on page 174. 








drilling or welding the bike frame in any way 
whatsoever. Dimensions given in the drawings 
covering this installation are based on the % h.p. 
Lauson engine type RLC but any similar motor up 
to about 2 h.p. can be mounted in this manner. 


Sidecarette 


A simple side car will greatly add to the useful- 
ness of your motorized bike. The average motor- 
cycle sidecar is designed specifically for the large 
heavy motorcycles in general use today and is 
useless for our purpose. The sidecarette shown in 
Fig. 9 and other sketches is not too difficult to 
build and may be modified in many ways to suit 
the material on hand. The overall dimensions 
will prove handy as they are based on the 
comfortable seating of a six foot adult—not a 
small child. 

A 26”x21%%” wheel and tire is advisable. Angle 
iron can be used for the chassis but the pipe as 
indicated will make easier fitting. In ordering 
pipe and pipe fittings it must be remembered that 
pipe sizes are always given as the inside diameter 
rather than the outside. Thus a %” pipe is 
actually 9/16” in diameter. 

Note on the sidecar chassis how the pipe sizes 
are varied and how reducing tees and ells are 
employed to make this variance possible. All 
joints should be welded to strengthen the 
structure. 

The body may be built as shown or even 
lighter. A good type of side car body might be 
built much like the geodetic Canoe which ap- 
peared in How To Bump 20 Boars, No. 7. 

In any case the prerequisite of the body is 
strength and lightness. The style shown is all 
plywood with stiffeners where most strain is 
likely to occur. A simple canvas seat may be used 
or the conventional type built in. The body is 
mounted to the chassis by valve springs in the 
front and slung in C springs at the back. If these 
C springs are not obtainable the suspension can 
be modified to suit. When not regularly occupied 
the sidecar should be strapped down to the chassis 
to prevent annoying bouncing. A simple box 
carrier can be employed instead of the body as 
shown if the outfit is required for light delivery 
work. 





ANSWERS TO CRAFT TEST ON PAGE 143 


1—"A" is for A.C. "B" is for D.C. 
2.—Series connection at A 

3.—Pour acid into water for safety 
4.—Specific gravity of 1.195, approximately 
5.—Ohm's Law 

6.—Size found by hole into which wire fits. 
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Even Hollywood's Cars 


Are Glamourized 


[Continued from page 40] 
Susie. Rolls-Royces, Packards, Cadillacs, super- 
Buicks, and Chryslers that elicit whistles of 
admiration on the show-room floor don’t satisfy 
dough-heavy movie stars (and numerous play- 
boy millionaires and peers) until Howard 
Darrin has glamourized them into futuris- 
tic dreamboats a block long and of appar- 
ently limitless speed. You’ve seen some of them in 
films, and a new Darrinized job is shown here— 
but it’s still a stock chassis underneath all of them. 

Darrin’s chief tools are metal shears and a 
welding electrode—and a lively imagination. A 
good designer and crafstman, he draws on several 
years’ experience in Paris to devise new versions 
of the Europeanized auto bodies which until the 
war were the last word in swank and glitter. 

As indicated by the photographs of Bill Mar- 
shall’s new Darrin job, the hood is lengthened by 
a specially-shaped snout. Here it gives a Packard 
a Buickish look. However, the Packard fenders 
have been replaced by Cadillac ones, and the shiny 
massiveness of the bumper is strictly from Olds- 
mobile! The heavily-defined speed line across 
the doors and the very special feature of the couch 
seat beside the driver (a lever lowers the back, 
turning the leather seat into a bed!) are two of 
Darrin’s ideas for this car that make the owner, 
a young M-G-M contract player, highly envied 
when it purrs down the street. 

Marshall got the completely glamourized con- 
vertible for $6,000, which includes the cost of the 
original automobile. That was a fairly routine 
assignment—Darrinizing often runs up to $25,000, 
partly because the original car may be any of the 
costliest American-made cars or a Rolls-Royce, 
Dusenberg, Bugatti, Mercedes-Benz, etc. Reshap- 

[Continued on page 178] 
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"There goes Jackson wasting it on his hair again!" 





a MFREE RADIO CATALOG, 


You'll want this Big FREE 1942 Book that 
shows Everything in Radio! Here’s every- 
thing you need for radio servicing, for 
experiment, for instruction in the science 
of modern Radio! More than 15,000 quality 
radioitems—replacement parts, books, tools, 
lab and experimental equipment—all at the 
lowest prices! Send for this FREE Catalog 
now—and don’t miss the two big book 
values described below—They’re a must” 

ALLIED for Everyone in Radio! j 
Radio Builders’ Handbook. 

| a oe ee Everyone in radio needsit 


Radio Dictionary. Complete, ms 
CORP. valuable, defines all terms 10¢ 
KKM tM a ele) MI am 6-G-42 CHICAGO 


YOUR CAR IN WARTIME 


How can you make your car last for the dura- 
tion"? Frederick C. Russell, MECHANIX IL- 
LUSTRATED'S automotive expert, tells you in a 
new monthly feature, "YOUR WARTIME CAR,” 
starting in the August issue of MI. Mr. Russell 
gives you dozens of practical suggestions for pro- 
longing the life of your car and answers all ques- 
tions on automotive repair and maintenance which 
you may have. Be sure to look for this great 
feature starting in the August MECHANIX IL- 
LUSTRATED. 
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Even Hollywood's Cars Are Glamourized 





[Continued from page 177] 


ing a car along Darrin’s unique and advanced lines 
takes from three to eight weeks—longer now, 
since supplies are hard to get. The futuristic, 
distinctive appearance of Darrinized cars gives 
them a longer style life than stock automobiles. 

The car-glamourizer used to Darrinize Fords in 
his spare time for thrilled high school students 
owning near-jaloppies, but has been forced to 
discontinue that unprofitable fun. That he de- 
voted as much extra time and talent to Fords as 
he did may have been out of memory of the fact 
that it was a Ford he glamourized for Stephen 
Morehouse Avery, the writer and scenarist, which 
set him on the road to his present lucrative busi- 
ness and recognition of his unique service. The 
influence of his ideas built into special jobs for 
Hollywood stars and socially-prominent persons 
is evident in the increasing sleekness and stream- 
lining of stock automobiles, Darrin’s admirers 
point out. 

Darrin’s training was received in France, to 
which he returned after the first world war be- 
cause he’d found home dull in contrast to the 
excitement of war days. In Paris he joined a man 
named Hibbard in designing expensive, individual 
automobiles for the restless, moneyed elite of 
post-war Europe. The men’s cars won the Paris 
Salon design prize consistently, and—more profit- 
ably—received the further accolade of orders 
from such car-fanciers as the King of the 
Belgians. He ordered two special jobs, and was 
so pleased that he decorated Messrs. Hibbard and 
Darrin with medals! 

The late King Alfonso, Spain’s sportsman mon- 
arch, liked his special Dusenberg with a Hibbard 
and Darrin body so much that he chose it in 
preference to eight other sleek, high-priced motors 
in the royal garages when he had to flee his throne 
into France. 

Hibbard ultimately turned to another business, 


and Darrin returned to the United States with 
his knowledge of new ways of making vehicles 
look swift, unconventional ways of upholstering, 
and novel suggestions for built-in gadgets and 
comforts. He naturally turned toward Hollywood 
—home of the luxury-loving, money-heavy crowd 
most likely to be his best market. While Holly- 
wood has always been a paradise for salesmen o! 
big cars, its members didn’t realize that Darrin 
was a man after their hearts until he completed 
the transformation of the Avery Ford earlier 
mentioned. The well-traveled writer had seen 
numerous eye-stopping examples of the Darrin 
witchery in Europe and knew what was possible. 
The result still fetches a crowd when it’s parked 
though its age should qualify it for the scrap- 
metal heap that’s feeding our war machine. 

Dick Powell, then advancing into the big money, 
saw Avery’s Darrinized car one day, studied it, 
and finally found the designer’s metal tag in- 
conspicuously hung at the base of the radiator. 
He had secretaries locate Darrin, and gave him an 
enthusiastic go-ahead on a typical glamour car, 
first of a series which now grace West Coast 
highways. Darrin ordered the chassis, engine, 
frame, and four wheels of one of America’s oldest 
and now medium-priced automobiles, Not cheap, 
not expensive—a midway make. Darrin changed 
springs, shortened the shaft, lengthened the hood, 
reshaped the fenders, widened the body, reslanted 
the windshield, and tucked, snipped, poured, cast, 
and painted a truly deluxe dream-buggy that 
looked 20 years ahead of its time. 

Now the roster of his clients also includes Clark 
Gable, Marlene Dietrich, General John J. Persh- 
ing, Chester Morris, Errol Flynn (who took de- 
livery of a Darrin job just a few weeks ago), 
Tom Brown, Walter Brennan, Jack Warner, 
Norma Shearer, among others. 

Not to mention seven kings! 





GUNNERS UP! 





What does a bomber's gunner do, 
think, and feel during a raid? How, 
in short, does he get that way? 


RCAF Flying Officer Jack Scherer, former MI editor 
whose "Bombardier" article telling the work of the gun- 
ner's fellow-fighter is one of the features of this issue, 
describes the important tasks, training, and background 
of this important member of a bomber crew. Illustrated 
by dramatic photographs lent from the RCAF files, this 
exciting, authoritative description will be just one of 
the many fact-packed, absorbing features of next month's 
MECHANIX ILLUSTRATED, on sale July |. Reserve 
your copy now! 











